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The 1985 Annuai Report of the Internationai Joint
Commission‘s Committee on the Assessment of Human Health Effects
of Great Lakes Water Quaiity was prepared for both the Water
Quaiity Board and for the Science Advisory Board.
The report inciudes highlights of activities undertaken by
the Committee between its last report in November 1983 and the
present.
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UPDATE 0F CHEMICALS IN TABLE 7.3 OF THE COMMITTEE'S (l982) ANNUAL REPORT
FOR WHICH THE JURISDICTIONS 0R INTERNATIONAL AGENCIES
HAVE ESTABLISHED ADI VALUES,







ACCEPTABLE DAILY INTAKE (ADI)
0.1 mg/kg bw (NAS)
AMBIENT WATER CRITERIA
DRINKING WATER












0.0075 mg/kg bw (FAO)
0.28 mg/adult (EPA)




















































































0.003 mg/kg bw (NAS)
0.003 mg/kg bw (WHO)




















0.2l5 mg/kg bw (NAS)






0.1 mg/kg bw (NAS)
0.01 mg/L (NHW)





0.1 mg/kg bw (NAS)





UPDATE 0F CHEMICALS IN TABLE 7.3 OF THE COMMITTEE'S (1982) ANNUAL REPORT
FOR WHICH THE JURISDICTIONS 0R INTERNATIONAL AGENCIES
HAVE ESTABLISHED ADI VALUES.










































































9 ug/L (E ) L(b)
2430 ug/L (EPA)











































































































































































































































































































































































































































































































































































































































































































































































































































































































































 UPDATE OF CHEMICALS IN
TABLE 7.3 OF THE COMMIT
TEE'S (1982) ANNUAL REP
ORT






AMBIENT OR DRINKING WAT




















28.0 ng/L carcinogenic PAH
205-82-3 (EPA) 1(a)














Trich1oropheno1 7 mg/kg (EPA)
2.6 mg/L (EPA) 2(C’d)
95—95-4








10 pg/L (WHO) 3‘3)
aa—oe—z 0.1 ug/L (WHO) 3(avf)




12 ug/L (EPA) 1(6)




























0.6 mg/kg bw (NAS)
117—
81—7
0.5 mg/kg bw (EPA)
14.8 mg/L (EPA) 2(a)












0.1 ug/L (EPA) 1131
91-94—1
0.2 pg/L (EPA) 1(a)
Nicke1
13.4 ug/L (EPA) 2(a)
1440—02-0
100 pg/L (EPA) 2<b)
See Section 1.6.7 of
this report.























































































































































































































































































































































































































































































- National Academy of Science — Drinking
National Health and Welfare - Canadian
— world Health Organization ~ Evaluation
Joint FAD/WHO Expert Committee on Food




























































































































































the concept of a 'threshold' has not






































































































































































exposure from all sources, i.e. food, water and air is needed.
The management of that risk must take into account:
° estimates of consumption of the food (identity, portion,
quantity, frequency);
the level at which analytical methodologies can detect, measure
and confirm the presence and identity of contaminant; and
° the anticipated social and economic impact.
Establishment of Interim Maximum Daily Exposure Limits
The major thrust of the Committee's exercise has been to identify
those chemicals which could be a cause for concern to human health
because of their toxicity and their levels in lake water or in fish
in specific areas. To accomplish this objective, the Committee has,
derived interim maximum daily exposure limits for exposure from all
sources by using existing values for 'risk levels' (formerly VSD)
and ADI, or by applying uncertainty factors to
no—observed-adverse-effect levels (NOAEL) when risk levels and ADI
values were not available.
The Committee applied the following criteria when developing interim
maximum daily exposure limits:
° when several risk assessment values were available, the
Committee selected the most conservative assessment unless that
assessment was old, had been updated or new data were available
upon which a reassessment could be based.
° The risk level used was l0‘5, i.e.
one in one hundred thousand.
an excess cancer risk of
Interim limits are provided for 70 kg adults. When an average
adult body weight of 60 kg was used by an agency to develop a
risk number (e.g. WHO), this has been noted but no conversion
factor applied.
Due to the inherent uncertainty in estimating 'risk levels' and
ADI values, the interim limits provided have only been expressed
to two significant figures.
8
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It should be understood that these interim limits are subject to
revision as new information becomes available.
Furthermore, these
interim limits are not intended to replace existing standards or
guidelines either for adults or specific subpopulations at risk, e.g.
children, ethnic groups, women bearing or nursing children, etc.
l.4 Establishment of Exposure Levels of Concern
I
The Committee has used the following assumptions to determine human
exposure to chemicals found in fish and water as reported in the
Great Lakes basin (Table l.l):
consumption of 200 9 fish per adult per week;
consumption of 2.0 L water per adult per day;
adults weigh 70 kg.
In this report, the Committee has chosen l/lOth of the interim
maximum daily exposure limit as an exposure level of concern, in part
because, for many chemicals, intake from other sources (i.e. other
foodstuffs, consumed liquid and air) may be significant and to allow
for more stringent regulation by the jurisdictions in protecting
sensitive subgroups or populations with higher-than—average exposure.
If human exposure to a chemical (from consumption of water or fish)
at any time or location, exceeds this exposure level of concern, the
jurisdictions should immediately:
0
determine the current concentrations of the chemical in water
and fish in the area of the Great Lakes basin which has shown
this contamination and other areas that may be similarly
contaminated;
estimate the total exposure for residents of the area(s) from
all sources;
evaluate the need for action to control reduce
exposure, or obtain additional toxicology data.
sources,
The application of drinking water guidelines to contaminant levels in
ambient water in the Great Lakes basin may be viewed by some as
unduly conservative. These ambient waters serve, however, as a
source of drinking water for a large population and most of the
chemicals
considered here are not specifically removed by
conventional water treatment unless they are bound to particulates
that are removed by chemically assisted filtration.
While U.S. EPA
Ambient Water Criteria have not been used directly by the Committee
in this assessment, they are provided when available in Table 1.1 and
can be used as an additional measure of concern for the safety of
surface waters in the basin.
The risk assessments provided in these
criteria documents, however, have been used because they can be
applied directly to the Committee's task.
     
 l
.5
Evaluation of Exposure Data — Sources of Information
As mentioned above, the chemicals evaluated by the Committee 'were
listed in Table 7.3 of the l982 Annual Report of the Committee. To
these, the Committee has now added the pesticides alachlor, simazine
and trifluralin, which had been grouped with compounds with
insufficient toxicity data when such data were, in fact, available.
Until one year ago the Committee obtained information on the kind and
quantities of chemical contaminants in the Great Lakes basin from
Appendix E ‘to the l978 Great. Lakes Water Quality Board Report. In
Appendix E, however, quantitative data on many of the newly
discovered chemicals which are of principal interest to the Committee
are limited and spotty and sometimes unverified. To be able to
estimate the actual health hazard from these chemicals, the Committee
requested that the jurisdictions provide additional and specific
monitoring data suitable for use in the health hazard assessment
process.
While we are not aware of the supplied by the jurisdictions
specifically for this purpose, some additional information on the
distribution of chemicals listed in Table 7.3 in various
environmental media and geographical locations is contained in the
1983 "Inventory of Chemical Substances Identified in the Great Lakes
Ecosystem" which was prepared by IJC staff. This listing, like its
l978 predecessor, is a compilation of data from many studies which
were conducted for a variety of purposes; it cannot substitute for a
systematic search for the compounds named in Table 7.3. In the l983
Inventory, however, greater emphasis is placed on quantitative data
and more accurate documentation of data sources is cited.
Frequently, mean and median values and concentration ranges
encountered are given. The l983 Inventory, however, is not an
extension of Appendix E because it does not repeat information
contained in Appendix E and because not all studies or surveys were
continuations of earlier efforts. Therefore, if several chemicals
listed in Table 7.3 of the l978 Appendix E are not listed in the l983
Inventory this does not imply that these chemicals have disappeared
from the Great Lakes basin ecosystem.
Chlorinated organic solvents and their breakdown products (e.g.
carbon tetrachloride, l,2—Dichloroethane, l,2—Dichloroethene,
trichloroethene, tetrachloroethene, vinyl chloride) have been found
in an increasing number of locations associated with historical waste
disposal sites within the Great Lakes basin. Exposure to these
chemicals gig groundwater may be more significant than exposure 11;
surface water and should be carefully monitored.
The Committee also realizes that the information in both the l978
Appendix E and the 1983 Inventory merely indicate that contamination
may have existed at some time in the past in some location(s).
Whether the contamination ever existed, still exists, has increased
10
 or diminished, or has become more widespread or more iocaiized,
remains to be determined. The Committee does show, however, the first
application of a methodoiogy by which the Commission, using current
monitoring data, may in the future aiert the jurisdictions to
potential probiem areas.
   


















for alachlor in drinking water
is 0.7 mg/L based on drinking water contributing 20% of
the total intake.
Health and Welfare Canada (l984) has







































































































































Health. Vol. 1. Washington, D.C.
*Acceptable daily intake
kilogram body weight per day.
(ADI) in milligrams per
12
Endosulfan (CAS ll5-29-7)
Both the FAD/WHO and the U.S. EPA have established ADI
values forthis chemical. For a 70 kg adult, these ADI
values are 0.53 mg/day (FAO) and 0.28 mg/day (EPA),
respectively.
This pesticide has been reported, over the years, in
numerous analysesof ambient water and rain in large
parts of the Great Lakes basin. It appears, however,
that concentrations are decreasing (1978 Appendix E vs.
l983 Inventory). Endosulfan has not been reported in
fish.
° Reported concentrations in water are below a level
of concern for human health, nevertheless, monitoring
for this compound should continue. The Committee
recommends an interim maximum daily exposure limit of
280 pg/adult based on the slightly more
conservative EPA value.
Background Material:
U.S. Environmental Protection Agency, 1980. Ambient
Water Quality Criteria for Endosulfan. U.S. EPA,
Washington, D.C.
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Hexachlorobenzene (HCB) (CAS 118—74—1).
The WHO originally issued a conditional ADI for HCB of
0.6 ug/kg-bw/day and the NAS (1977) an ADI of 1
ug/kg—bw/day based on subchronic exposures of rats and
data obtained from accidental human exposures. HCB has
since been shown to be a potent hepatocarcinogen and
recently, risk assessments have been applied to cancer
bioassay data from mouse and hampster studies. The WHO
(1984) has estimated an increased lifetime cancer risk
of 10‘5 from exposure to drinking water containing
0.01 ug/L (60 kg adult consuming 2L/d). The NAS
(1983) assessment indicates that a similar risk
(10‘s) is likely to exist at 2.7 ug/L (70 kg adult
consuming 2L/d). Published risk assessment data of the
U.S. EPA can be used to calculate a 10‘5 increased
cancer risk at 0.22 ug/L. The Committee recommends an
interim maximum daily exposure limit of 0.02 pg/adult,
based on the most conservative WHOassessment.
This contaminant is found extensively in water and fish
in the Great Lakes. The highest concentrations most
recently observed in fish are 0.03 mg/kg in northern
Lake Huron (1983 Inventory, Refs. nos. 2,37,91), 0.11
mg/kg and 0.23 mg/kg in eastern Lake Ontario (Oswego and
Cape Vincent, 1983 Inventory, Ref. no. 37) and 0.03
mg/kg (southern Lake Michigan, 1983 Inventory, Ref. no.
28). Concentrations in most open lake waters are at or
below l ng/L; however, mean concentrations in parts of
the Niagara River, Lake Ontario and tributaries to Lake
Superior have reached 20, 27 and 15 ng/L, respectively
(1983 Inventory, Ref. 2 and 150).
° The concentrations of HCB reported in fish and water
are at a level of concern for human health. The
Committee recommends careful evaluation of the levels
in these areas.
Background Material:
National Academy of Sciences, 1977. Drinking Water and
Health. Vol. 1. Washington, D.C.
National Academy of Sciences, 1983. Drinking Water and
Health. Vol. 5. NAS, Washington, D.C.
U.S. Environmental Protection Agency, 1980. Ambient
Water Quality Criteria for Hexachlorobenzene. U.S.
EPA, Washington, D.C.
World Health Organization, 1984. Guidelines for Drinking
Water Quality, Vol. 1. WHO, Geneva.
l4
Oxychlordane (CAS 27304—13—8)
This metabolite of the pesticide chlordane has not been
rigorously tested for its chronic toxicity; however, it
is known to be more acutely toxic than its parent
compound. Chlordane is a hepatocarcinogen in mice.
Past ADI (WHO) and SNARL (U.S. EPA) values were based on
uncertainty factors before the carcinogenicity of
chlordane was established. Values for concentrations in
drinking water that are associated with an increased
lifetime cancer risk of l0'5 can be calculated from
published U.S. EPA data at 0.22 ug/L.
Oxychlordane concentrations have been determined in
numerous fish samples. The highest concentrations were
found in fish from the central and southern basins of
Lake Michigan and the open waters of Lake Superior (0.l
mg/kg, 1978 Appendix E). Other mean values from a
series of measurements from fish in Lake Superior,
northern Lake Michigan and western Lake Ontario are
similar (0.02 to 0.l mg/kg, 1983 Inventory, Ref. no. 28).
  
° Reported concentrations in fish are at a level of
concern for human health. Further surveillance and
assessment is warranted in these areas. The
Committee recommends an interim maximum daily
exposure limit of 0.44 pg oxychlordane/adult, based
on the U.S. EPA risk assessment for chlordane.
Background Material:
U.S. Environmental Protection Agency, l980. Ambient
Water Quality Criteria for Chlordane. U.S. EPA,
Washington, D.C.
U.S. Environmental Protection Agency, l98l (Draft).
Health Advisory, U.S. EPA, Washington, D.C.
 
P e n t a c h l o r o p h e n o l ( P C P ) ( C A S 8 7 - 8 6 — 5 ) .
P e n t a c h l o r o p h e n o l h a s s y s t e m i c e f f e c t s o n k i d n e y a n d
l i v e r a n d h a s b e e n f o u n d t o b e e m b r y o t o x i c b u t n o t
t e r a t o g e n i c i n a n i m a l e x p e r i m e n t s . C a r c i n o g e n i c i t y
s t u d i e s h a v e n o t i n d i c a t e d t h a t P C P i s a c a r c i n o g e n ;
h o w e v e r , i t i s f r e q u e n t l y c o n t a m i n a t e d w i t h h i g h e r
c h l o r i n a t e d ( C 2 6 _ B ) d i b e n z o — p - d i o x i n s a n d
d i b e n z o f u r a n s . B o t h t h e W H O a n d t h e N A S h a v e s e t a n A D I
o f 3 u g / k g — b w / d a y ( 1 9 8 4 ) . M o s t d r i n k i n g w a t e r
g u i d e l i n e s f o r p h e n o l s a r e b a s e d o n a e s t h e t i c f a c t o r s
( u n a c c e p t a b l e t a s t e a n d o d o u r ) . T h e c u r r e n t W H O
g u i d e l i n e i s 1 0 p g / L .
T h e h i g h e s t r e p o r t e d c o n c e n t r a t i o n s o f p e n t a c h l o r o p h e n o l
i n t h e t w o l i s t i n g s f o r t h e G r e a t L a k e s b a s i n w e r e 8 . 5
u g / L i n t h e l o w e r N i a g a r a R i v e r i n 1 9 7 9 , ( 1 9 8 3
I n v e n t o r y , R e f . n o . 2 7 ) a n d 1 5 5 u g / k g i n y e l l o w p e r c h
a n d 2 6 0 u g / k g i n b r o w n b u l l h e a d c a u g h t i n 1 9 7 8 i n t h e
B a y o f Q u i n t e , L a k e O n t a r i o ( F o x a n d J o s h i , 1 9 8 4 ) .
° T h e c o n c e n t r a t i o n s r e p o r t e d i n t h e t w o i n v e n t o r i e s
a r e j u s t b e l o w a l e v e l o f c o n c e r n f o r h u m a n h e a l t h .
H o w e v e r , t h i s c o m p o u n d i s s t i l l w i d e l y u s e d a n d
c o n t i n u e d s u r v e i l l a n c e i s d e s i r a b l e . F u r t h e r m o r e ,
P C P l e v e l s m a y s e r v e a s a u s e f u l i n d i c a t o r o f
c o n t a m i n a t i o n w i t h c h l o r i n a t e d d i b e n z o — p — d i o x i n s a n d
d i b e n z o f u r a n s . T h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 0 . 2 1 m g / a d u l t b a s e d
o n t h e W H O a n d N A S A D I v a l u e s .
B a c k g r o u n d M a t e r i a l :
F o x , M . E . a n d S . R . J o s h i , 1 9 8 4 . J . G r e a t L a k e s R e s .
1 0 : 1 9 0 - 1 9 6 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r P e n t a c h l o r o p h e n o l . U . S .
E P A , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r D r i n k i n g
W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
1 6
S i m a z i n e ( C A S 1 2 2 — 3 4 — 9 ) .
( 2 — c h l o r o — 4 , 6 — b i s ( e t h y l a m i n o ) - S — t r i a z i n e )
T h e N A S h a s p u b l i s h e d a n A D I f o r S i m a z i n e o f 0 . 2 1 5
m g / k g — b w / d a y . B a s e d o n 2 L o f w a t e r p e r d a y a n d 2 0 % o f
t h e d a i l y i n t a k e o f S i m a z i n e f r o m w a t e r , t h e s u g g e s t e d
n o — a d v e r s e — e f f e c t l e v e l f o r a n a d u l t i s 1 . 5 0 5 m g / L ( N A S ) .
T h e c o n c e n t r a t i o n s o f t h i s p e s t i c i d e i n w a t e r h a v e b e e n
e x t e n s i v e l y s t u d i e d t h r o u g h o u t t h e b a s i n . A c c o r d i n g t o
t h e 1 9 8 3 I n v e n t o r y , m o r e t h a n h a l f t h e s a m p l e s t a k e n i n
t r i b u t a r i e s t o s e v e r a l o f t h e l a k e s s h o w e d m e a s u r a b l e
c o n c e n t r a t i o n s . E x c e p t f o r o n e i s o l a t e d m e a s u r e m e n t o f
1 0 p g / L , t h e v a l u e s a r e b e l o w 2 u g / L a n d m o s t l y
b e t w e e n 0 . 2 a n d 0 . 0 2 p g / L . S i m a z i n e h a s n o t b e e n
r e p o r t e d i n f i s h .
° T h e c o n c e n t r a t i o n s o f S i m a z i n e r e p o r t e d i n w a t e r i n
t h e 1 9 8 3 I n v e n t o r y a r e n o t a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . T h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 1 5 m g / a d u l t b a s e d o n
t h e A D I o f t h e N A S .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d































































































































































































































































































































































































































































































































 T r i f l u r a l i n ( T r e f l a n ;
a / a / a — t r i f l u o r o — 2 , 6 — d i n i t r o — N , N — d i p r o p y l ﬂ p — t o l u i d i n e )
( C A S l 5 8 2 — 0 9 ~ 8 )
T h e N A S p u b l i s h e d a n A D I o f D . l m g / k g - b w / d a y f o r
t r i f l u r a l i n , b a s e d o n a c h r o n i c s t u d y u s i n g t h e d o g a s
t e s t o r g a n i s m . T h e y h a v e c a l c u l a t e d a s u g g e s t e d
n o ~ a d v e r s e — e f f e c t
l e v e l
o f
0 . 7
m g / L
f o r
a n
a d u l t ,
b a s e d
o n 2 L o f w a t e r c o n s u m e d p e r d a y a n d 2 0 % o f t h e d a i l y

































































































































































 H a l o g e n a t e d H y d r o c a r b o n s
C a r b o n t e t r a c h l o r i d e ( C A S 5 6 — 2 3 - 5 )
C a r b o n t e t r a c h l o r i d e c a u s e s l i v e r c a n c e r i n s e v e r a l r o d e n t
s p e c i e s . H e p a t o m a s h a v e b e e n r e p o r t e d i n h a m s t e r s a t
e x p o s u r e s o f 1 0 m g / k g — b w / d a y . T h i s l e v e l h a d p r e v i o u s l y b e e n
i d e n t i f i e d b y A l u m o t , g t 1 1 . , ( 1 9 7 6 , i n C R C , 1 9 8 0 ) a s t h e
l o w e s t n o — o b s e r v e d - e f f e c t l e v e l i n a 2 — y e a r r a t s t u d y . T h e
N A S h a s p u b l i s h e d a v a l u e o f 9 7 p g / d a y f o r a n a d u l t a s
e q u i v a l e n t t o a n i n c r e a s e d c a n c e r r i s k o f 1 0 ‘ 5 . A
s i m i l a r r i s k c a n b e c a l c u l a t e d f r o m p u b l i s h e d U . S . E P A d a t a
a t 8 . 6 u g / d a y . T h e W H O h a s s e t a t e n t a t i v e d r i n k i n g w a t e r
g u i d e l i n e o f 3 p g / L , b a s e d o n c a r c i n o g e n i c i t y d a t a f o r m i c e .
C a r b o n t e t r a c h l o r i d e h a s b e e n d e t e c t e d a t a c o n c e n t r a t i o n o f
4 7 n g / L i n L a k e E r i e ( 1 9 7 8 A p p e n d i x E ) a n d a t c o n c e n t r a t i o n s
u p t o 1 8 n g / L i n t h e l o w e r N i a g a r a R i v e r a n d f r o m O t o 2 5
n g / L i n L a k e O n t a r i o ( K a i s e r , g t a l . , 1 9 8 3 ) . T h e 1 9 8 3
I n v e n t o r y ( R e f . n o . 1 4 3 ) l i s t s c o n c e n t r a t i o n s u p t o 4 7 n g / L
i n t w o s e g m e n t s o f L a k e E r i e o f f S a n d u s k y , L o n g P o i n t a n d
E r i e f o r t h e y e a r s 1 9 7 7 a n d 1 9 7 8 . T h e G e n e s e e R i v e r a t
R o c h e s t e r s h o w e d a m e a n c o n c e n t r a t i o n o f 2 u g / L ( 6 s a m p l e s
f r o m 1 9 8 2 , 1 9 8 3 I n v e n t o r y , R e f . n o . 4 5 ) . L e v e l s i n f i s h a r e
n o t r e p o r t e d a n d a r e u n l i k e l y t o b e f o u n d . T h e l o w e r G e n e s e e
R i v e r i s n o t a s o u r c e o f d r i n k i n g w a t e r , b u t f o r m s a p l u m e
a l o n g t h e s o u t h e r n s h o r e o f L a k e O n t a r i o , w h e r e w a t e r s u p p l y
i n t a k e s a r e l o c a t e d .
° C a r b o n t e t r a c h l o r i d e i s a t a l e v e l o f c o n c e r n f o r h u m a n
h e a l t h i n t h e G e n e s e e R i v e r , b a s e d o n r e p o r t e d d a t a . T h e
C o m m i t t e e r e c o m m e n d s t h a t s o u r c e s i n t h e G r e a t L a k e s
r e q u i r e i d e n t i f i c a t i o n a n d e v a l u a t i o n .
B a c k g r o u n d M a t e r i a l :
C R C , 1 9 8 0 . C r i t i c a l R e v i e w s i n T o x i c o l o g y
7 ( 2 ) : l 7 7 - 1 8 8 .
K a i s e r K . L . E . , M . E . C o m b a a n d H . H u n e a u l t , 1 9 8 3 . J . G r e a t
L a k e s R e s . 9 : 2 1 2 — 2 2 3 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , O . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 3 . D r i n k i n g W a t e r a n d
H e a l t h . V o l . S . M A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t W a t e r
Q u a l i t y C r i t e r i a f o r C a r b o n T e t r a c h l o r i d e . U . S . E P A ,
W a s h i n g t o n , O . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r D r i n k i n g
W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
2 0
 1 , 2 — D i c h l o r o e t h a n e
( 1 , 2 — D C E , e t h y l e n e d i c h l o r i d e )
( C A S 1 0 7 — 0 6 - 2 )
T h i s c h e m i c a l c a n c a u s e d a m a g e t o t h e l i v e r , k i d n e y
a n d c a r d i o v a s c u l a r s y s t e m . C a r c i n o g e n i c s t u d i e s
h a v e s h o w n t h a t i t w i l l p r o d u c e a s i g n i f i c a n t
i n c r e a s e i n a s m a l l v a r i e t y o f t u m o r s i n m a l e a n d
f e m a l e m i c e a n d r a t s . I t h a s b e e n s h o w n t o b e
m u t a g e n i c i n s e v e r a l t e s t s . T h e W H O h a s s e t a
m a x i m u m a l l o w a b l e c o n c e n t r a t i o n o f 1 0 p g / L i n
d r i n k i n g w a t e r , b a s e d o n a m u l t i - s t a g e r i s k
a s s e s s m e n t m o d e l a n d a 1 0 - 5 i n c r e a s e i n c a n c e r
r i s k . T h e U . S . E P A h a s a l s o p u b l i s h e d r i s k
a s s e s s m e n t d a t a t h a t c a n b e u s e d t o c a l c u l a t e a
1 0 ‘ 5 r i s k a t 1 8 . 8 p g / a d u l t / d a y . T h e
C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y
e x p o s u r e l i m i t o f 1 9 p g / a d u l t , b a s e d u p o n t h e
U . S . E P A r i s k a s s e s s m e n t d a t a .
1 , 2 - D i c h l o r o e t h a n e h a s b e e n d e t e c t e d a t s e v e r a l
l o c a t i o n s i n t h e G r e a t L a k e s b a s i n . T h e h i g h e s t
c o n c e n t r a t i o n s ( 4 p g / L ) w e r e o b s e r v e d i n F i e l d s
B r o o k , a t r i b u t a r y t o L a k e E r i e a t A s h t a b u l a , O h i o
( 1 9 7 8 A p p e n d i x E ) . A m e a n c o n c e n t r a t i o n o f 3
p g / L w a s f o u n d i n 1 9 8 2 i n t h e G e n e s e e R i v e r , a
t r i b u t a r y t o L a k e O n t a r i o a t R o c h e s t e r ( 1 9 8 3
I n v e n t o r y , R e f . n o . 4 5 ) . 1 , 2 — O i c h l o r o e t h a n e h a s
n o t b e e n r e p o r t e d i n f i s h .
° T h e r e p o r t e d c o n c e n t r a t i o n s o f
1 , 2 - D i c h l o r o e t h a n e i n w a t e r a r e a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . T h e r e f o r e , t h e
C o m m i t t e e r e c o m m e n d s t h a t m o n i t o r i n g c o n t i n u e
a n d t h a t t h i s s i t u a t i o n b e c a r e f u l l y e v a l u a t e d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l C a n c e r I n s t i t u t e . C a r c i n o g e n e s i s T e c h .
R p t . , S e r . 5 5 , B e t h e s d a , M D .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r





l , 2 — D i b r o m o e t h a n e
( e t h y l e n e d i b r o m i d e , E D B ) ( C A S l 0 6 — 9 3 — 4 )
E D B i s a c a r c i n o g e n i n r a t s a n d m i c e w h e n
a d m i n i s t e r e d o r a l l y o r y i a i n h a l a t i o n . O r a l
e x p o s u r e s l e a d t o s t o m a c h c a r c i n o m a s . L i f e t i m e
c a n c e r r i s k s d e v e l o p e d b y t h e N A S ( 1 9 8 0 ) i n d i c a t e
t h a t c o n s u m p t i o n o f 2 L o f w a t e r p e r a d u l t p e r d a y
a t a n E D B c o n c e n t r a t i o n o f 0 . 5 p g / L w o u l d b e
a s s o c i a t e d w i t h a 1 0 — . 5 i n c r e a s e d r i s k o f
c a n c e r . T h e U . S . E P A ( T 9 8 4 ) h a s p u b l i s h e d r i s k
a s s e s s m e n t d a t a f o r E D B b a s e d o n i t s
c a r c i n o g e n i c i t y a s a f u m i g a n t . A l O ‘ s i n c r e a s e
i n c a n c e r r i s k w o u l d b e a s s o c i a t e d w i t h d a i l y
e x p o s u r e t o 0 . 0 1 7 u g / a d u l t . T h e C o m m i t t e e
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t
o f 1 7 n g / a d u l t b a s e d o n t h e U . S . E P A r i s k
a s s e s s m e n t d a t a .
E D B w a s r e p o r t e d a t a c o n c e n t r a t i o n o f 6 u g / L i n
I n d i a n a H a r b o r , L a k e M i c h i g a n ( l 9 7 8 A p p e n d i x E ) .
T h e l 9 8 3 I n v e n t o r y d o e s n o t c o n t a i n f i n d i n g s o f
t h i s c o m p o u n d .
° T h e o c c u r r e n c e o f £ 0 8 i n w a t e r r e p o r t e d f o r
I n d i a n a H a r b o r i s a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . M o n i t o r i n g f o r £ 0 8 i n o t h e r a r e a s
o f t h e G r e a t L a k e s b a s i n i s r e c o m m e n d e d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 0 . D r i n k i n g W a t e r
H e a l t h . V o l . 3 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 4 .
E t h y l e n e D i b r o m i d e : S c i e n t i f i c S u p p o r t a n d
D e c i s i o n D o c u m e n t f o r G r a i n M i l l i n g a n d F u m i g a n t
U s e s . U . S . E P A , W a s h i n g t o n , D . C .
2 2
H e x a c h l o r o e t h a n e ( H C E ) ( C A S 6 7 — 7 2 — 1 ) .
T h e I A R C ( 1 9 7 9 ) c o n c l u d e d t h a t t h e r e i s l i m i t e d
e v i d e n c e t h a t H C E i s c a r c i n o g e n i c i n l a b o r a t o r y
a n i m a l s . L i f e t i m e o r a l e x p o s u r e s t o H C E r e s u l t e d
i n m a l i g n a n t l i v e r t u m o r s i n m i c e b u t n o t i n r a t s .
T h e U . S . E P A ( l 9 8 0 ) h a s p u b l i s h e d d a t a f r o m w h i c h
a n e x c e s s l i f e t i m e c a n c e r r i s k o f 1 0 — 5 c a n b e
c a l c u l a t e d a t 4 8 u g / a d u l t / d a y , b a s e d o n
h e p a t o c e l l u l a r c a r c i n o m a s i n m a l e m i c e .
H C E w a s r e p o r t e d i n F i e l d s B r o o k , a t r i b u t a r y t o
L a k e E r i e i n O h i o , a t 3 p g / L ( l 9 7 8 A p p e n d i x E ) .
T h e l 9 8 3 I n v e n t o r y l a c k s d e t a i l s o n s e v e r a l
f i n d i n g s i n t h e s u m m a r y f o r t h e L a k e O n t a r i o
B a s i n . H C E h a s n o t b e e n r e p o r t e d i n f i s h . T h e
c o n c e n t r a t i o n o f H C E i n F i e l d s B r o o k i s a t a l e v e l
o f c o n c e r n t o h u m a n h e a l t h a s d e f i n e d b y t h e
C o m m i t t e e . C u r r e n t l e v e l s o f H C E i n t h e w a t e r s o f
F i e l d s B r o o k a n d o t h e r a r e a s o f t h e G r e a t L a k e s a r e
u n a v a i l a b l e .
° T h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m
d a i l y e x p o s u r e l i m i t o f 4 8 u g / a d u l t b a s e d o n
t h e U . S . E P A r i s k e s t i m a t e s .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 7 9 .
M o n o g . 2 0 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r C h l o r i n a t e d








l , 2 — D i c h l o r o e t h e n e
( d i c h l o r o e t h y l e n e , c i s - o r t r a n s — )
( C A S 5 4 0 — 5 9 — 0 )
T h e r e a r e i n a d e q u a t e d a t a a v a i l a b l e f o r
l , 2 - D i c h l o r o e t h e n e u p o n w h i c h t o b a s e a g u i d e l i n e .
N e v e r t h e l e s s , i t i s a n i s o m e r o f l , l — D i c h l o r o e t h e n e
w h i c h i s c a r c i n o g e n i c t o r o d e n t s w h e n i n g e s t e d o r
i n h a l e d . T h e W H O ( l 9 8 4 ) h a s i s s u e d a d r i n k i n g
w a t e r g u i d e l i n e o f 0 . 3 u g / L f o r
l , l — D i c h l o r o e t h e n e . T h e N A S ( 1 9 8 4 ) i s s u e d a
l o n g — t e r m s u g g e s t e d n o — a d v e r s e - r e s p o n s e l e v e l
( S N A R L ) f o r a d u l t s o f l O O p g / L , b a s e d o n
n o n — c a r c i n o g e n i c e f f e c t s o f l , l — D i c h l o r o e t h e n e .
U . S . E P A h a s p u b l i s h e d r i s k a s s e s s m e n t d a t a t h a t
c a n b e u s e d t o c a l c u l a t e a 1 0 ‘ 5 i n c r e a s e i n
c a n c e r r i s k a t 0 . 6 8 p g / a d u l t / d a y . D e s p i t e t h e
l a c k o f d a t a o n t h e e f f e c t s o f l , 2 — D i c h l o r o e t h e n e ,
t h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y
e x p o s u r e o f 0 . 6 8 p g / a d u l t , b a s e d o n t h e U . S . E P A
r i s k a s s e s s m e n t f o r l , l - D i c h l o r o e t h e n e .
l , 2 — D i c h l o r o e t h e n e h a s b e e n d e t e c t e d i n d i s c h a r g e s
t o t h e G r e a t L a k e s ( e . g . t h e D e t r o i t R i v e r ) b u t n o t
q u a n t i f i e d ( 1 9 7 8 A p p e n d i x E ) . T h e 1 9 8 3 I n v e n t o r y
n o t e s t h e c o m p o u n d ' s a b s e n c e i n L a k e O n t a r i o . I t
h a s n o t b e e n r e p o r t e d i n f i s h a n d i s u n l i k e l y t o b e
f o u n d .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
l , 2 - D i c h l o r o e t h e n e i s a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . T h e C o m m i t t e e r e c o m m e n d s
m o n i t o r i n g t o c o n f i r m i t s a b s e n c e o r p r e s e n c e .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , l 9 8 3 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , l 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r
D i c h l o r o e t h y l e n e s . U . S . E P A , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , T 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
2 4
 T r i c h l o r o e t h e n e ( t r i c h l o r o e t h y l e n e )
( C A S
7 9 — 0 1 - 6 )
i
T h e I A R C ( 1 9 7 9 ) r e p o r t e d l i m i t e d e v i d e n c e t h a t
t r i c h l o r o e t h e n e ( T C E ) i s c a r c i n o g e n i c i n l a b o r a t o r y
,
a n i m
a l s .
H e p a
t o c e
l l u l
a r
c a r c
i n o m
a s
a n d
p u l m
o n a r
y
1
t u m o
r s
w e r e r e p o
r t e d
i n m i c e
;
r a t s t u d
i e s
w e r e f o u n
d
i n a d
e q u a
t e
f o r e x t r
a p o l
a t i o
n .
T h e W H O h a s s e t a
t e n t a t i v e m a x i m u m a l l o w a b l e c o n c e n t r a t i o n i n d r i n k i n g
w a t e r o f 3 0 u g / L . T h e N A S ( 1 9 8 3 ) h a s c o n c l u d e d t h a t
c o n s u m p t i o n o f d r i n k i n g w a t e r c o n t a i n i n g 1 5 u g / L i s
e q u i v a l e n t
t o
a
1 0 ‘ 5
i n c r e a s e d
r i s k
o f
c a n c e r .
1
P u b l i s h e d U . S . E P A r i s k a s s e s s m e n t d a t a c a n b e u s e d t o







































































































































































































a n d i s u n l
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o f w a t
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a r e a t a l e v e
l




























o f w a t
e r .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 7 9 .
M o n o g . 2 0 .
K a i s e r , K . L . E . , M . E . C o m b a a n d H . H u n e a u l t , 1 9 8 3 .
J . G r e a t L a k e s R e s . 9 : 2 1 2 — 2 2 3 .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 1 . D r i n k i n g W a t e r
H e a l t h . V o l . 1 . W a s h i n g t o n , D . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 0 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 3 . N A S , W a s h i n g t o n , D . C .
N a t i o n a l
A c a d e m y
o f
S c i e n c e s ,
1 9 8 3 .
D r i n k i n g
W a t e r
a n d H e a l t h . V o l . 5 . N A S , W a s h i n g t o n , D . C .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r T e t r a c h l o r o e t h y l e n e . U . S .
E P A , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
D r i n k i n g W a t e r Q u a l i t y , V o l . 1 . W H O , G e n e v a .
2 6
V i n y l c h l o r i d e ( C A S T S - O l - 4 )
V i n y l b r o m i d e ( C A S 5 9 3 — 6 0 — 2 )
B o t h c h e m i c a l s a r e c a r c i n o g e n i c f o r l a b o r a t o r y
a n i m a l s a n d f o r m a n . O r a l d o s i n g o f r o d e n t s
p r o d u c e s a n g i o s a r c o m a s , h e p a t o c a r c i n o m a s a n d
a d e n o m a s . T h e N A S h a s e s t i m a t e d a n e x c e s s l i f e t i m e
r i s k o f l O ‘ 5 f o r p e r s o n s e x p o s e d d a i l y t o 2 L
o f w a t e r c o n t a i n i n g l 0 . 6 p g / L v i n y l c h l o r i d e .
T h e U . S . E P A h a s p u b l i s h e d d a t a f o r v i n y l c h l o r i d e
t h a t c a n b e u s e d t o c a l c u l a t e a 1 0 — 5 i n c r e a s e d
r i s k o f c a n c e r a t 4 0 p g / a d u l t / d a y . T h e C o m m i t t e e
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t
o f
2 1
p g / a d u l t
f o r
e a c h
c o m p o u n d ,
b a s e d
o n
t h e



































































































































































































































































































































































































































































































































































































































































































































































i n t h e l 9




° T h e r e a r e i n s u f f i c i e n t d a t a t o i n d i c a t e w h e t h e r
o r n o t 3 — c h l o r o — l — p r o p e n e i s a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . T h e C o m m i t t e e
r e c o m m e n d s m o n i t o r i n g a t o r n e a r i n d u s t r i a l
d i s c h a r g e s t o c o n f i r m t h e p r e s e n c e o r a b s e n c e o f
t h e c o m p o u n d .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l C a n c e r I n s t i t u t e , 1 9 7 8 . C a r c i n o g e n e s i s
T e c h . R p t . , S e r . 7 3 , B e t h e s d a , M D .






































































































































































































































































































































B a c k g r o u n d M a t e r i a l :
I n t e r n a t i o n a l
J o i n t
C o m m m i s s i o n ,
l 9 8 1 .
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H i g h l e v e l s o f t h i s c o m p o u n d ( m e a n v a l u e o f 2 . 1 8
m g / k g ) w e r e f o u n d i n l a k e t r o u t f r o m L a k e S u p e r i o r
( s e v e r a l l o c a t i o n s , e x c l u s i v e o f t h e I s l e R o y a l e
a r e a , 1 9 8 3 I n v e n t o r y , R e f . n o . 4 ) . C o n c e n t r a t i o n s
o f 2 2 p g / L w e r e r e p o r t e d i n w a t e r f r o m F i e l d s
B r o o k , a t r i b u t a r y t o L a k e E r i e l o c a t e d a t
A s h t a b u l a , O h i o ( 1 9 7 8 A p p e n d i x E ) .
° C o n c e n t r a t i o n s o f H C B D r e p o r t e d i n f i s h f r o m
L a k e S u p e r i o r a n d i n w a t e r f r o m F i e l d s B r o o k a r e
a t a l e v e l o f c o n c e r n f o r h u m a n h e a l t h . T h e
C o m m i t t e e r e c o m m e n d s m o n i t o r i n g a n d e v a l u a t i o n
o f h u m a n e x p o s u r e t o H C B D g i g w a t e r a n d f i s h i n
t h e s e a r e a s .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 7 9 .
M o n o g . 2 0 .
K o c i b a , R . J . g t a l . , 1 9 7 7 . A m e r . I n d . H y g .
A s s o c . J . 3 8 : 5 8 9 — 6 0 2 .
S c h w e t z , g t a l . , 1 9 7 7 . T o x i c o l . A p p l . P h a r m a c o l .
4 2 : 3 8 7 — 3 9 8 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r H e x a c h l o r o b u t a d i e n e .
U . S . E P A , W a s h i n g t o n , U . S . E P A .
3 0
 
1 , 2 — D i c h 1 o r o b e n z e n e ( o — d i c h 1 o r o b e n z e n e , D D B )
( C A S 9 5 — 5 0 - 1 )
1 , 3 — D i c h 1 0 r o b e n z e n e ( m — d i c h 1 o r o b e n z e n e , M D B )
( C A S 5 4 1 — 7 3 — 1 )
1 , 4 — D i c h 1 o r o b e n z e n e ( p — d i c h 1 o r o b e n z e n e , P D B )
( C A S 1 0 6 - 4 6 — 7 )
T h e N A S ( 1 9 7 7 ) p u b 1 i s h e d a n A D I o f 1 3 . 4 u g / k g — b w / d a y
f o r
b o t h
0 0 8
a n d
P 0 8 ,
b a s e d
o n
s u b c h r o n i c
r a t
s t u d i e s
a n d
a n
u n c e r t a i n t y
f a c t o r
o f




c o n c 1 u d e d








b e t w e e n
1 3 . 4
a n d
1 . 3 4
p g / k g — b w / d a y .
N e i t h e r
c h e m i c a 1
i s
k n o w n
t o
c a u s e
c a n c e r
( N A S ,
1 9 8 3 ) .
T h e
s u g g e s t e d
n o — a d v e r s e — r e s p o n s e
1 e v e 1
( S N A R L )
f o r
0 0 8
b a s e d
o n
1 i f e t i m e
e x p o s u r e
h a s
b e e n




( 1 9 8 3 )
a s
3 0 0
p g / L ,
f o 1 1 0 w i n g
n e g a t i v e
f i n d i n g s
i n
a
c a r c i n o g e n i c i t y
s t u d y .
T h e
c h r o n i c





u g / L ,
p e n d i n g
t h e
o u t c o m e
o f
a
c a r c i n o g e n i c i t y
s t u d y .
T h e
d r i n k i n g
w a t e r







( 0 . 3
u g / L )
a n d
P 0 8
( 0 . 1
p g / L )
a r e
b a s e d
o n
o d o u r
d e t e c t i o n ,
n o t
h e a 1 t h
e f f e c t s .
T h e r e
a r e
i n s u f f i c i e n t
d a t a
a v a i 1 a b 1 e
t o
a s s e s s
t h e
t o x i c i t y
o f







































































































































































































































































































































































































a l p h a — H e x a c h l o r o c y c l o h e x a n e
( a l p h a — B H C ;
a l p h a - b e n z e n e
h e x a c h l o r i d e )











































































































































































































































































































































































































o n t h e U .
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 C h l o r i n a t e d N a p h t h a l e n e s
l - C h l o r o n a p h t h a l e n e ( C A S 9 0 - l 3 - l )





































































































































































































































































































































































































































































































































































P o 1 y b r o m i n a t e d _ b i p h e n y 1 s ( P B B s )
P B B s
h a v e
b e e n
s h o w n
t o
b e
c a r c i n o g e n i c
i n
r a t s
a n d
m i c e
( G u p t a ,
g t
a l . ,
1 9 8 3
a n d
G r o c e
a n d
K i m b r o u g h ,
1 9 8 4 )
f o l l o w i n g
s u b c h r o n i c
o r a 1
e x p o s u r e s .
L i f e t i m e
e x p o s u r e
s t u d i e s
h a v e
n o t
b e e n
c a r r i e d
o u t .
H o w e v e r ,
h e p a t o c e 1 1 u 1 a r
c a r c i n o m a s
h a v e
b e e n
a s s o c i a t e d
w i t h
a
t o t a 1
i n t a k e
o f




g / k g — b w / d a y .
C a 1 c u 1 a t e d
d a i 1 y
e x p o s u r e s
i n
r a t s
a n d
m i c e
f o r
6
m o n t h s
t o
a p p r o x i m a t e 1 y
7 0
p g / k g - b w / d a y
1 e d
t o
1 i v e r
c a n c e r .
T h e
S t a t e
o f
M i c h i g a n
( 1 9 8 5 )
h a s
c o n d u c t e d
a
r i s k
a s s e s s m e n t
f o r
P B B
t h a t
i n d i c a t e s
a
1 0 ‘ 5
e x c e s s
c a n c e r
r i s k
a t
0 . 0 4
u g / a d u 1 t / d a y .
P B B s
h a v e
b e e n
r e p o r t e d
b y
t h e
S t a t e
o f
M i c h i g a n
i n
c a r p
f r o m
t h e
P i n e
a n d
C h i p p e w a
R i v e r s
a t
1 . 3 3
a n d
0 . 2 3
m g / k g
f i s h ,
r e s p e c t i v e 1 y .
T h e
1 9 8 3
I n v e n t o r y
1 i s t s
P 3 8 5
i n
f i s h
f r o m
n o r t h e r n
L a k e
M i c h i g a n
a n d
t h e
P i c k e r e 1
R i v e r
b u t
d o e s
n o t
g i v e
c o n c e n t r a t i o n s .
P B B s
h a v e
n o t
b e e n
r e p o r t e d
i n
w a t e r
a n d
a r e
1 i k e 1 y
t o
e x i s t
o n 1 y
a t
e x c e e d i n g 1 y
1 0 w
c o n c e n t r a t i o n s .
°
C o n c e n t r a t i o n s
o f
P 8 8
r e p o r t e d
b y
t h e
S t a t e
o f
M i c h i g a n
i n
c a r p
f r o m
t w o




1 e v e 1
o f
c o n c e r n
f o r
h u m a n
h e a 1 t h .
C o n t i n u e d
e v a 1 u a t i o n
o f
f i s h
m o n i t o r i n g
d a t a
i s
r e c o m m e n d e d .
T h e
C o m m i t t e e
r e c o m m e n d s
a n
i n t e r i m
m a x i m u m
d a i 1 y
e x p o s u r e
1 i m i t
o f
0 . 0 4
u g / a d u i t
b a s e d
o n
t h e
M i c h i g a n
r i s k
a s s e s s m e n t .







D . F .
a n d

































































































D e p t .











1 9 8 5 .









 P o l y c h l o r i n a t e d t e r p h e n y l s ( P C T s ) ( T C T s )
N o d u l a r h y p e r p l a s i a o f t h e l i v e r h a s b e e n r e p o r t e d
i n m i c e e x p o s e d f o r ‘ 2 4 w e e k s t o a p p r o x i m a t e l y 3 7
m g / k g — b w / d a y a n d o b s e r v e d f o r 4 0 w e e k s ( S h i r a i , e t
a l . , l 9 7 8 ) . B e c a u s e o f t h e s t r u c t u r a l r e s e m b l a n c e
o f P C T s t o o t h e r c h l o r i n a t e d c o m p o u n d s s h o w n t o b e
p r o m o t e r s o f c a r c i n o g e n i c a c t i v i t y , a n d i n t h e
a b s e n c e o f a n y p u b l i s h e d r i s k a s s e s s m e n t s .
P o l y c h l o r i n a t e d t e r p h e n y l s w e r e d e t e c t e d i n
d i s c h a r g e s t o t h e D e t r o i t R i v e r b u t A p p e n d i x E
( l 9 7 8 ) g i v e s n o d e t a i l s . A c c o r d i n g t o t h e l 9 8 3
I n v e n t o r y , t e t r a — a n d p e n t a c h l o r o t e r p h e n y l s w e r e
d e t e c t e d i n t h e F o x R i v e r , a t r i b u t a r y t o L a k e
M i c h i g a n , b u t w e r e n o t q u a n t i f i e d . P C T s h a v e n o t
b e e n r e p o r t e d i n f i s h .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
P C T s a r e a t a l e v e l o f c o n c e r n f o r h u m a n
h e a l t h . H e n c e , t h e C o m m i t t e e r e c o m m e n d s
a d d i t i o n a l m o n i t o r i n g f o r P C T s t o d e t e r m i n e i f
t h e y a r e p r e s e n t i n t h e e n v i r o n m e n t , e s p e c i a l l y
i n f i s h . T h e C o m m i t t e e h a s a p p l i e d a n
u n c e r t a i n t y f a c t o r o f 5 0 0 0 ( N e i l , 1 9 7 2 ) a n d
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y e x p o s u r e
l i m i t o f 0 . 5 m g / a d u l t .
B a c k g r o u n d M a t e r i a l :
J e n s e n , A . A . a n d K . J . J o r g e n s e n , 1 9 8 3 . S c i e n c e
T o t a l E n v i r o n . 2 7 : 2 3 l — 2 5 0 .
S h i r a i , g t a l . , 1 9 7 8 . C a n c e r L e t t . 4 : 2 7 1 — 2 7 5 .










E t h y l b e n z e n e ( C A S 1 0 0 — 4 1 - 4 )
R a t s e x p o s e d t o u p t o 6 8 0 m g / k g — b w / d a y f o r 6 m o n t h s
d e v e l o p e d m i n o r c e l l u l a r l e s i o n s i n k i d n e y a n d l i v e r
a n d a n i n c r e a s e i n t h e w e i g h t o f b o t h t h e s e t i s s u e
o r g a n s ( W o l f , g t 9 1 . , 1 9 5 6 ) . T h e n o — o b s e r v e d — e f f e c t
l e v e l w a s 1 3 6 m g / k g — b w / d a y . B e c a u s e t h i s i s o n l y a
s u b c h r o n i c e x p o s u r e a n d b e c a u s e t h i s s t u d y w a s
c o m p l e t e d n e a r l y 3 0 y e a r s a g o , t h e C o m m i t t e e h a s
a p p l i e d a n u n c e r t a i n t y f a c t o r o f 1 0 0 0 t o t h e
n o — o b s e r v e d — e f f e c t l e v e l a n d r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 9 . 5 m g / a d u l t .
E t h y l b e n z e n e w a s d e t e c t e d i n t h e N i a g a r a R i v e r a t
c o n c e n t r a t i o n s u p t o 0 . 2 p g / L ( 1 9 8 3 I n v e n t o r y ,
R e f . n o . l l l ) . T h e c o m p o u n d i s w i d e l y u s e d i n
c h e m i c a l m a n u f a c t u r i n g , b u t i s b i o d e g r a d a b l e i n




r e p o r t e d
i n
f i s h ,
h o w e v e r ,
a n d
i s
n o t l i k e l y t o b e d e t e c t e d .
°
A t
p r e s e n t
r e p o r t e d
c o n c e n t r a t i o n s
o f
e t h y l b e n z e n e
i n
t h e
N i a g a r a





l e v e l
o f
c o n c e r n
f o r
h u m a n
h e a l t h .
M o n i t o r i n g
i s n o t r e c o m m e n d e d
f o r f i s h
o r w a t e r .
B a c k g r o u n d M a t e r i a l :
W o l f ,
M . A . ,
g t
a l . ,
l 9 5 6 .
A r c h .
I n d u s t .
H e a l t h
1 4 2 3 8 7 — 3 9 8
 
 
 S t y r e n e ( C A S 1 0 0 - 4 2 - 5 )
T h e N A S ( 1 9 1 1 ) p u b l i s h e d a n A D I f o r e x p o s u r e o f
h u m a n s t o s t y r e n e o f 1 3 3 u g / k g — b w / d a y , b a s e d o n a
s i x — m o n t h o r a l e x p o s u r e s t u d y i n r a t s . M o r e
r e c e n t l y , t h e W H O ( 1 9 8 4 ) h a s s u g g e s t e d a n A D I o f 4 0
u g / k g — b w / d a y f o r a d u l t s , b a s e d o n a 2 — y e a r
d r i n k i n g w a t e r s t u d y . T h e r e i s l i m i t e d e v i d e n c e
t h a t s t y r e n e c a u s e s c a n c e r i n r o d e n t s ; h o w e v e r ,
s t y r e n e o x i d e i s c o n s i d e r e d t o b e c a r c i n o g e n i c ( W H O ,
1 9 8 3 ) . B a s e d o n t h e A D I s e t b y t h e W H O , t h e
C o m m i t t e e r e c o m m e n d s a n i n t e r i m m a x i m u m d a i l y
e x p o s u r e l i m i t o f 2 . 8 m g / a d u l t .
T h e d a t a b a s e f o r t h i s c o m m o n i n d u s t r i a l c h e m i c a l
s h o w s o n e s e t o f m e a s u r e m e n t s o n l y : c o n c e n t r a t i o n s
i n t h e N i a g a r a R i v e r w e r e b e t w e e n 1 a n d 1 0 p g / L
( 1 9 8 3 I n v e n t o r y , R e f s . n o . 2 7 a n d 1 1 1 ) . S t y r e n e w a s
d e t e c t e d e a r l i e r i n t h e C l e v e l a n d , O h i o w a t e r s u p p l y
b u t w a s n o t q u a n t i f i e d ( 1 9 1 8 A p p e n d i x E ) . L e v e l s i n
f i s h h a v e n o t b e e n r e p o r t e d .
° C o n c e n t r a t i o n s r e p o r t e d i n w a t e r i n t h e t w o
i n v e n t o r i e s a r e n o t a t a l e v e l o f c o n c e r n f o r
h u m a n h e a l t h . H o w e v e r , m o n i t o r i n g i n f i s h i s
r e c o m m e n d e d u n t i l i t i s e s t a b l i s h e d t h a t t h e
l e v e l s a r e b e l o w t h e i n t e r i m e x p o s u r e l i m i t .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g
W a t e r a n d H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , D . C .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 3 . E n v i r o n m e n t a l
H e a l t h C r i t e r i a 2 6 , S t y r e n e . W H O , G e n e v a .
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . E v a l u a t i o n o f
C e r t a i n F o o d A d d i t i v e s a n d C o n t a m i n a n t s . W H O ,





 P o l y c y c l i c ( p o l y n u c l e a r ) A r o m a t i c H y d r o c a r b o n s
B e n z o ( a ) p y r e n e ( C A 5 5 0 - 3 2 - 8 )
C h r y s e n e ( C A S 2 1 8 - 0 1 - 9 )
D i b e n z ( a , h ) a n t h r a c e n e ( C A S 5 3 - 7 0 — 3 )
B e n z o ( b ) f 1 u o r a n t h e n e ( C A S 2 0 5 - 9 9 - 2 )
B e n z o ( j ) f l u o r a n t h e n e ( C A S 2 0 5 — 8 2 — 3 )
S e v e r a l p o l y c y c l i c a r o m a t i c h y d r o c a r b o n s ( P A H s ) a r e
k n o w n t o b e t u m o r i g e n i c w h e n a p p l i e d t o t h e s k i n .
B e n z o ( a ) p y r e n e ( B a P ) i s t h e b e s t s t u d i e d P A H a n d i s
c a r c i n o g e n i c w h e n i n h a l e d o r a p p l i e d t o s k i n . I t
m a y b e w e a k l y c a r c i n o g e n i c w h e n i n g e s t e d . I A R C
( 1 9 8 3 ) h a s c o n c l u d e d t h a t a l l o f t h e P A H s l i s t e d
a b o v e a r e c a r c i n o g e n i c t o a n i m a l s . P r e v i o u s l y , 0 . 2
p g / L w a s s e t a s t h e d r i n k i n g w a t e r l i m i t f o r t h e
s u m o f s i x n a m e d i n d i c a t o r P A H s , i n c l u d i n g B a P ( W H O ,
1 9 8 4 ) . C u r r e n t l y t h e W H O h a s p r o p o s e d a d r i n k i n g
w a t e r g u i d e l i n e o f 0 . 0 1 p g / L f o r B a P a n d h a s n o t e d
t h e a s s o c i a t i o n o f B a P w i t h o t h e r P A H s . D e s p i t e
t h e s e s t r i n g e n t d r i n k i n g w a t e r g u i d e l i n e s , i t i s
w i d e l y h e l d t h a t P A H s i n d r i n k i n g w a t e r a c c o u n t f o r
o n l y 0 . 1 % t o 0 . 3 % o f t h e t o t a l d a i l y h u m a n
e x p o s u r e . S o m e 9 9 % o f P A H s c o m e f r o m i n g e s t i o n o f
c o o k e d f o o d s , e . g . c h a r — b r o i l e d m e a t , f i s h a n d
p o u l t r y ( L i j i n s k y a n d R o s s , 1 9 6 7 ; L i j i n s k y a n d
S h u b i k , 1 9 6 4 ) . T h e C o m m i t t e e d o e s n o t r e c o m m e n d a n
i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t f o r B a P o r a n y
o t h e r P A H b e c a u s e o f a n i n a d e q u a t e d a t a b a s e f o r
a s s e s s m e n t .
L i k e o t h e r p o l y c y c l i c h y d r o c a r b o n s , B a P i s a p r o d u c t
o f t h e i n c o m p l e t e c o m b u s t i o n o f f u e l s a n d o t h e r
o r g a n i c m a t e r i a l s . P e t r o l e u m r e f i n e r i e s a n d c o k i n g
o p e r a t i o n s h a v e b e e n m a j o r c o n t r i b u t o r s o f P A H s t o
t h e G r e a t L a k e s , a n d e s p e c i a l l y i n t h e v i c i n i t y o f
t h e s e f a c i l i t i e s . I t h a s b e e n d e t e c t e d i n f i s h i n
t h e D e t r o i t R i v e r i n c o n c e n t r a t i o n s o f 1 2 8 n g / k g o r
l o w e r ( 1 9 7 8 A p p e n d i x E ) . B a P i s a n a i r p o l l u t a n t
a n d i s l i s t e d a s s u c h i n t h e 1 9 7 8 A p p e n d i x E . I t i s
a l s o c o m m o n i n s e d i m e n t s ( A p p e n d i x E a n d 1 9 8 3
I n v e n t o r y ) . A s w i t h o t h e r P A H s , B a P i s d e p o s i t e d o n
t h e l a k e s f r o m t h e a t m o s p h e r e o r f r o m u r b a n a n d
h i g h w a y r u n o f f a n d i s i n c o r p o r a t e d i n t o
p h y t o p l a n k t o n . I t f i n d s i t s w a y i n t o t h e t i s s u e s o f
f i s h f r o m t h e r e o r b y r e s o r p t i o n f r o m i n g e s t e d
s e d i m e n t s .
3 8
 C h r y s e n e h a s b e e n f o u n d i n s e d i m e n t s t o g e t h e r w i t h
B a P . N o d a t a o n c o n t a m i n a t i o n o f f i s h a r e g i v e n i n
t h e t w o s u m m a r i e s .
D i b e n z ( a , h ) a n t h r a c e n e h a s b e e n f o u n d i n t h e
s e d i m e n t s o f t r i b u t a r i e s t o L a k e s S u p e r i o r a n d E r i e
a n d i n a d i s c h a r g e t o t h e D e t r o i t R i v e r .
C o n c e n t r a t i o n s i n w a t e r a r e n o t k n o w n .
B e n z o ( b ) f 1 u o r a n t h e n e i s 1 i s t e d i n b o t h A p p e n d i x E
a n d t h e 1 9 8 3 I n v e n t o r y a s a n a i r p o 1 1 u t a n t i n t h e
D e t r o i t — L a k e H u r o n — S u d b u r y r e g i o n w i t h
c o n c e n t r a t i o n s o f u p t o 1 p g / m a . N o d a t a a r e
g i v e n f o r i t s o c c u r r e n c e i n w a t e r o r f i s h .
B e n z o ( j ) f 1 u o r a n t h e n e w a s d e t e c t e d i n t h e w a t e r s o f
w e s t e r n L a k e E r i e b u t w a s n o t q u a n t i f i e d ( 1 9 7 8
A p p e n d i x E ) .
° R e p o r t e d c o n c e n t r a t i o n s o f B a P i n f i s h a r e n o t
1 i k e 1 y t o b e a t a 1 e v e 1 o f c o n c e r n f o r h u m a n
h e a 1 t h , c o n s i d e r i n g t h e a m o u n t s o f P A H i n o t h e r
d i e t a r y s o u r c e s . E x p o s u r e t o P A H i n d e v e 1 o p e d
a r e a s 1 i k e t h e G r e a t L a k e s b a s i n i s i n e v i t a b 1 e
b e c a u s e o f t h e i r w i d e s p r e a d g e n e r a t i o n 2 1 ;
c o m b u s t i o n . H o w e v e r , t h e r e r e m a i n s a n
i n a d e q u a t e d a t a b a s e f o r a s s e s s m e n t o f t h e o t h e r
P A H .
B a c k g r o u n d M a t e r i a i :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 8 3 .
M o n o g . 3 2 .
L i j i n s k y , w . a n d A . E . R o s s , 1 9 6 7 . F o o d C o s m e t .
T o x i c o 1 . 5 : 3 4 3 - 3 4 7 .
L i j i n s k y , w . a n d P . S h u b i k , 1 9 6 4 . S c i e n c e 1 4 5 : 5 3 — 5 5 .
N a t i o n a 1 A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r
a n d H e a 1 t h . V 0 1 . 1 . N A S , W a s h i n g t o n , D . C .
N o r 1 d H e a 1 t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e 1 i n e s f o r





 1 - 6 - 4 P h e _ n o ] _ s _
C r e s o l , o - , m — , p — ( C A S l 3 l 9 — 7 7 — 3 )
T h e r e i s a p a u c i t y o f t o x i c o l o g y d a t a a v a i l a b l e o n
t h e c r e s o l s . S h o r t - t e r m t e s t s i n d i c a t e t h a t
m i x t u r e s o f c r e s o l s h a v e m u t a g e n i c p r o p e r t i e s . T h e
s u g g e s t i o n t h a t t h e y p r o m o t e t h e a c t i v i t y o f s o m e
a n i m a l c a r c i n o g e n s ( B o ﬁ t w e l l a n d B o s c h , l 9 5 9 )
i n d i c a t e s t h a t t h e y c o u l d p l a y a r o l e i n t h e
d e v e l o p m e n t o f e n v i r o n m e n t a l l y r e l a t e d c a n c e r s .
C r e s o l s a r e l i k e l y t o i m p a r t a d v e r s e t a s t e a n d o d o u r
t o w a t e r a n d c a n b e c o v e r e d u n d e r t h e g u i d e l i n e s
s u g g e s t e d b y H e a l t h a n d W e l f a r e C a n a d a ( l 9 8 0 ) f o r
t o t a l p h e n o l s , i . e . 2 u g / L . T h i s g u i d e l i n e i s
b a s e d o n t a s t e a n d o d o u r d e t e c t i o n .
T h e c r e s o l s a r e s h o w n i n t h e l 9 7 8 A p p e n d i x E a s
b e i n g d i s c h a r g e d i n t o L a k e M i c h i g a n . N o d e t a i l s a r e
g i v e n . N o d a t a f o r t h e s e c o m p o u n d s a r e s h o w n i n t h e
1 9 8 3 I n v e n t o r y . C r e s o l s a r e b i o d e g r a d a b l e , b u t t h e
r a t e s o f b r e a k d o w n v a r y .
° T h e u s e o f l a r g e q u a n t i t i e s o f c r e s o l s w i t h i n
t h e b a s i n w a r r a n t s e f f o r t s t o d e t e c t t h e s e
c h e m i c a l s i n t h e G r e a t L a k e s b a s i n . B a s e d o n
i d e n t i f i c a t i o n a n d q u a n t i t a t i o n , t o x i c o l o g i c a l
d a t a m a y b e r e q u i r e d . T h e C o m m i t t e e c a n n o t
r e c o m m e n d a n i n t e r i m m a x i m u m d a i l y e x p o s u r e
l i m i t a t t h i s t i m e .
B a c k g r o u n d M a t e r i a l :
B o ﬁ t w e l l R . K . a n d D . K . B o s c h , 1 9 5 9 . C a n c e r R e s .
1 9 : 4 1 3 - 4 2 4 .
H e a l t h a n d W e l f a r e C a n a d a , l 9 8 0 . G u i d e l i n e s f o r
C a n a d i a n D r i n k i n g W a t e r Q u a l i t y . H N C , O t t a w a ,
0 N . , 1 9 8 0 .
4 0
 2 , 4 , 6 — T r i c h l o r o p h e n o l ( C A S 8 8 - 0 6 - 2 )
2 , 4 , 5 — T r i c h l o r o p h e n o l ( C A S 9 5 — 9 5 - 4 )
T h e r e i s g o o d e v i d e n c e t h a t 2 , 4 , 6 — T r i c h l o r o p h e n o l i s
c a r c i n o g e n i c t o l a b o r a t o r y a n i m a l s ( N A S , 1 9 8 2 ) . R e p o r t s o f
s o f t t i s s u e c a r c i n o m a s i n e x p o s e d w o r k e r s a n d a d v e r s e
r e p r o d u c t i v e e f f e c t s a l s o s u g g e s t c a u t i o n . T h e W H O h a s
p u b l i s h e d a d r i n k i n g w a t e r g u i d e l i n e f o r 2 , 4 , 6 - T r i c h l o r o p h e n o l
o f 1 0 p g / L . H o w e v e r , 0 . 1 p g T r i c h l o r o p h e n o l / L i m p a r t s a n
o b j e c t i o n a b l e t a s t e a n d o d o u r . B a s e d o n t h e a p p l i c a t i o n o f a n
u n c e r t a i n t y f a c t o r o f 1 0 0 0 t o r a t r e p r o d u c t i o n d a t a ( N e U b e r t
a n d D i 1 1 m a n , 1 9 7 2 ) f o r 2 , 4 , 6 « T r i c h l o r o p h e n o l , w h i c h i n d i c a t e s
n o a d v e r s e e f f e c t s a t a d o s e o f 0 . 9 m g / k g - b w / d a y , a n
a c c e p t a b l e a d u l t e x p o s u r e w o u l d b e 6 3 u g / d a y .
2 , 4 , 5 — T r i c h l o r o p h e n o l i s c o n s i d e r a b l y l e s s t o x i c a n d t h e U . S .
E P A ( 1 9 8 0 ) h a s p u b l i s h e d a n A D I o f 7 m g / k g t b w / d a y . P u b l i s h e d
U . S . E P A , r i s k a s s e s s m e n t d a t a c a n b e u s e d t o c a l c u l a t e a
1 0 ‘ 5 e x c e s s r i s k o f c a n c e r a t 3 5 u g / a d u l t / d a y .
T r i c h l o r o p h e n o l s a r e f r e q u e n t l y c o n t a m i n a t e d w i t h c h l o r i n a t e d
d i b e n z o — p — d i o x i n s a n d d i b e n z o f u r a n s . T h e y a r e a l s o l i k e l y
m e t a b o l i t e s a n d d e g r a d a t i o n p r o d u c t s o f a v a r i e t y o f
c h l o r i n a t e d a r o m a t i c h y d r o c a r b o n s a n d m a y b e p r o d u c e d w h e n
w a t e r i s c h l o r i n a t e d i n t h e p r e s e n c e o f p h e n o l . ‘ T h e y w e r e
r e p o r t e d i n f i s h f r o m t h e N i a g a r a R i v e r i n c o n c e n t r a t i o n s o f
u p t o 2 2 m g / k g ( 2 , 4 , 5 , — T C P ) a n d 3 3 m g / k g ( 2 , 4 , 6 - T C P ) a n d i n
N i a g a r a R i v e r w a t e r a t c o n c e n t r a t i o n s u p t o l p g / L e a c h
( 1 9 8 3 I n v e n t o r y , R e f s . n o . 1 1 1 a n d 2 7 ) . A p p e n d i x E a l s o
m e n t i o n s 2 , 4 , 5 — T r i c h l o r o p h e n o l i n L a k e M i c h i g a n b u t g i v e s n o
d e t a i l s .
° C o n c e n t r a t i o n s o f b o t h T C P i s o m e r s r e p o r t e d i n f i s h f r o m
t h e N i a g a r a R i v e r a r e a t a l e v e l o f c o n c e r n f o r h u m a n
h e a l t h a n d m m n i t o r i n g i s r e q u i r e d . L e v e l s i n w a t e r a r e
n o t a t a l e v e l o f c o n c e r n . T h e C o m m i t t e e r e c o m m e n d s a n
i n t e r i m m a x i m u m d a i l y e x p o s u r e l i m i t o f 3 5 u g / a d u l t f o r
t o t a l t r i c h l o r o p h e n o l s , b a s e d o n t h e U . S . E P A r i s k
a s s e s s m e n t .
B a c k g r o u n d M a t e r i a l :
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 8 2 . D r i n k i n g W a t e r
a n d H e a l t h . V o l . 4 . N A S , W a s h i n g t o n , D . C .
N e ﬂ b e r t , D . a n d I . D i 1 1 m a n . P h a r m a c o l . , 1 9 7 2 . 2 7 2 : 2 4 3 — 2 6 4 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 . A m b i e n t
W a t e r Q u a l i t y C r i t e r i a f o r T r i c h l o r o p h e n o l s . U . S . E P A ,
W a s h i n g t o n , D . C . -
W o r l d H e a l t h O r g a n i z a t i o n , 1 9 8 4 . G u i d e l i n e s f o r
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T h i s s o 1 v e n t w a s o b s e r v e d i n s e v e r a 1 d i s c h a r g e s i n t o
L a k e M i c h i g a n n e a r C h i c a g o i n c o n c e n t r a t i o n s o f 1
u g / L ( 1 9 7 8 A p p e n d i x E ) . A m b i e n t w a t e r
c o n c e n t r a t i o n s w e r e n o t g i v e n . T h e 1 9 8 3 I n v e n t o r y
d o e s n o t 1 i s t t h i s c o m p o u n d .
° C o n c e n t r a t i o n s o f 1 , 4 — D i o x a n e i n d i s c h a r g e s
n e a r C h i c a g o a r e a t a 1 e v e 1 o f c o n c e r n f o r h u m a n
h e a 1 t h . H o w e v e r , 1 i t t 1 e i s k n o w n o f t h e
c o n c e n t r a t i o n s o f d i o x a n e i n s u r f a c e w a t e r o r
f i s h . H e n c e , t h e C o m m i t t e e r e c o m m e n d s t h a t d a t a
o n t h e u s e s o f d i o x a n e b e c o 1 1 e c t e d a n d t h a t
s u r v e i 1 1 a n c e t a k e p 1 a c e f o r t h i s c o m p o u n d i n
e f f 1 u e n t s , s u r f a c e w a t e r s n e a r e f f 1 u e n t s a n d
f i s h i n t h e v i c i n i t y o f e f f 1 u e n t s .
B a c k g r o u n d M a t e r i a 1 :
K o c i b a , R . J . g t a l . , 1 9 7 4 . T o x i c o 1 . A p p 1 . P h a r m a c o 1 .
3 0 : 2 7 5 — 2 8 6 .
M i c h i g a n S t a t e D e p t . N a t . R e s o u r c e s , 1 9 8 5 . P e r s .
C o m m .
N a t i o n a 1 C a n c e r I n s t i t u t e , 1 9 7 8 . B i o a s s a y o f
1 , 4 — D i o x a n e f o r P o s s i b i e C a r c i n o g e n i c i t y .
N a t i o n a 1 C a n c e r I n s t i t u t e , B e t h e s d a , M D .
4 2
 1 . 6 . 6 A c i d s a n d E s t e r s
P h t h a 1 i c a c i d , d i i s o b u t y 1 e s t e r
( d i i s o b u t y 1 p h t h a 1 a t e , D B P ) ( C A S 8 4 - 6 9 — 5 )
D B P h a s n o t b e e n f o u n d t o b e c a r c i n o g e n i c i n c h r o n i c
f e e d i n g s t u d i e s . T h e N A S h a s p u b 1 i s h e d a n A D I f o r
D B P o f 0 . 1 1 m g / k g — b w / d a y . T h e s u g g e s t e d
n o — a d v e r s e — e f f e c t 1 e v e 1 i n w a t e r i s 0 . 7 7 m g D B P / L .
T h i s p h t h a 1 i c a c i d e s t e r w a s r e p o r t e d i n a
w a s t e w a t e r d i s c h a r g e i n t o L a k e M i c h i g a n n e a r C h i c a g o
( 1 9 7 8 A p p e n d i x E ) a t a c o n c e n t r a t i o n o f 1 4 p g / L .
T h e 1 9 8 3 I n v e n t o r y d o e s n o t T i s t t h i s c o m p o u n d . T h e
c o m p o u n d i s p r o b a b 1 y m o r e a b u n d a n t t h a n a v a i 1 a b 1 e
d a t a s u g g e s t .
° T h e s i n g 1 e w a s t e w a t e r d i s c h a r g e r e p o r t e d i s n o t
a t a 1 e v e 1 o f c o n c e r n f o r h u m a n h e a 1 t h . 0 n t h e
b a s i s o f t h e N A S e v a T u a t i o n , t h e C o m m i t t e e
r e c o m m e n d s a n i n t e r i m m a x i m u m d a i 1 y e x p o s u r e
1 i m i t o f 7 . 7 m g / a d u 1 t .
B a c k g r o u n d M a t e r i a 1 :
N a t i o n a 1 A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g W a t e r
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A z o b e n z e n e i s n o t l i s t e d i n t h e 1 9 8 3 I n v e n t o r y a s a
c o n t a m i n a n t o f G r e a t L a k e s b i o t a , s e d i m e n t , w a t e r o r
e f f l u e n t . H o w e v e r , i t w a s d e t e c t e d b e f o r e 1 9 7 8 i n
M u s k e g o n , M i c h i g a n w a s t e w a t e r t r e a t m e n t p l a n t
i n f l u e n t , b u t n o t i n t h e e f f l u e n t , a n d w a s n o t
q u a n t i f i e d . T h e C o m m i t t e e h a s n o d a t a o n i t s
p r e s e n t i n d u s t r i a l u s e .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
c o n c e n t r a t i o n s o f a z o b e n z e n e e x i s t a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . H o w e v e r , t h e
C o m m i t t e e r e c o m m e n d s t h a t t h e j u r i s d i c t i o n s
d e t e r m i n e w h e t h e r o r n o t i t i s b e i n g u s e d i n t h e
G r e a t L a k e s b a s i n , a n d i f s o , t h a t m o n i t o r i n g b e
i m p l e m e n t e d .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 7 5 . V o l . 8 .
N a t i o n a l C a n c e r I n s t i t u t e , 1 9 7 9 . C a r c i n o g e n e s i s
T e c h . R p t . , S e r . 1 5 4 , B e t h e s d a , M D .
N e i l , C . S . , 1 9 7 2 . T o x i c o l . A p p l . P h a r m a c o l . 2 1 : 4 5 4 .
4 6
 3 , 3 ' - D i c h l o r o b e n z i d i n e ( C A S 9 l - 9 4 — l )
3 , 3 ' — D i c h l o r o b e n z i d i n e h a s b e e n f o u n d t o c a u s e
c a n c e r i n s e v e r a l l a b o r a t o r y a n i m a l s p e c i e s ( I A R C ) .
O r a l e x p o s u r e s h a v e r e s u l t e d i n l i v e r c e l l t u m o r s ,
m a m m a r y a n d Z y m b o l — g l a n d t u m o r s a n d c a n c e r o f t h e
b l a d d e r . B e n z i d i n e i s a l s o k n o w n t o b e a p o t e n t
c a r c i n o g e n a n d h a s b e e n i m p l i c a t e d i n h u m a n b l a d d e r
c a n c e r i n w o r k e r s e x p o s e d t o b e n z i d i n e — b a s e d d y e s .
T h e U . S . E P A h a s e s t i m a t e d , b a s e d o n a s e v e n ‘ y e a r
d o g s t u d y , t h a t a l O ‘ 5 r i s k i s a s s o c i a t e d w i t h
e x p o s u r e t o 0 . 0 0 6 p g / k g — b w / d a y . B a s e d o n t h i s
r i s k a s s e s s m e n t , t h e C o m m i t t e e r e c o m m e n d s a n i n t e r i m
m a x i m u m d a i l y e x p o s u r e l i m i t o f 0 . 4 2 p g / a d u l t .
3 , 3 ' — D i c h l o r o b e n z i d i n e w a s f o u n d i n d i s c h a r g e s i n t o
L a k e M i c h i g a n b u t w a s n o t q u a n t i f i e d ( A p p e n d i x E ) .
° W h i l e t h e r e a r e n o d a t a a v a i l a b l e t o i n d i c a t e
w h e t h e r o r n o t t h i s c h e m i c a l i s a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h , i t h a s b e e n r e p o r t e d
i n t h e b a s i n . T h e C o m m i t t e e r e c o m m e n d s t h a t
d i s c h a r g e s o f 3 , 3 ' — D i c h l o r o b e n z i d i n e b e
q u a n t i f i e d i m m e d i a t e l y t o a s s e s s i t s p o t e n t i a l
h e a l t h i m p a c t .
B a c k g r o u n d M a t e r i a l :
I n t . A g e n c y f o r R e s e a r c h o n C a n c e r , 1 9 8 2 . S u p p l . 4
a n d M o n o g . 2 9 .
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , 1 9 8 0 .
A m b i e n t W a t e r Q u a l i t y C r i t e r i a f o r
D i c h l o r o b e n z i d i n e . U . S . E P A , W a s h i n g t o n , D . C . ,
1 9 8 0 .
4 7
N i c k e l , a s m e t a l l i c i o n
N i c k e l i o n , w h e n i n g e s t e d i n w a t e r a n d f o o d i n
r e l a t i v e l y h i g h c o n c e n t r a t i o n s ( 1 g / L w a t e r o r 1
g / k g f o o d ) , h a s b e e n s h o w n t o c a u s e f e t o t o x i c
e f f e c t s ( B e r m a n a n d R e h n b e r g , 1 9 8 3 ) . T e r a t o g e n i c i t y
s t u d i e s b y t h e s a m e a u t h o r s i n d i c a t e n o a d v e r s e
e f f e c t s i n r o d e n t s e x p o s e d b e t w e e n d a y s 2 t o 1 7 o f
g e s t a t i o n t o 8 0 m g / k g — b w / d a y o f n i c k e l c h l o r i d e .
L o n g — t e r m s t u d i e s i n d i c a t e n o e f f e c t s a t 0 . 8
m g / k g — b w / d a y . N i c k e l c o m p o u n d s c a n c a u s e c a n c e r
w h e n i n h a l e d o r i n j e c t e d s u b c u t a n e o u s l y ( S u n d e r m a n ,
1 9 8 3 ) . T h e W H O a n d N A S h a v e c o n c l u d e d t h a t a
d r i n k i n g w a t e r g u i d e l i n e i s n o t r e q u i r e d . T h e
C o m m i t t e e h a s a p p l i e d a l O O O — f o l d u n c e r t a i n t y f a c t o r
t o t h e t e r a t o g e n i c i t y d a t a o f B e r m a n a n d R e h n b e r g
( 1 9 8 3 ) a n d r e c o m m e n d s a m a x i m u m i n t e r i m d a i l y
e x p o s u r e l i m i t o f 6 m g / a d u l t .
L e v e l s o f n i c k e l i n f i s h a n d w a t e r o f t h e G r e a t
L a k e s a r e l a r g e l y u n k n o w n .
° T h e r e a r e n o d a t a t o i n d i c a t e w h e t h e r o r n o t
c o n c e n t r a t i o n s o f n i c k e l a r e a t a l e v e l o f
c o n c e r n f o r h u m a n h e a l t h . T h e C o m m i t t e e
c o n s i d e r s i t u n l i k e l y t h a t n i c k e l o c c u r s i n
c o n c e n t r a t i o n s t h a t a r e o f c o n c e r n t o h u m a n
h e a l t h i n G r e a t L a k e s f i s h a n d w a t e r a n d d o e s
n o t r e c o m m e n d f u r t h e r m o n i t o r i n g .
B a c k g r o u n d M a t e r i a l :
B e r m a n , E . a n d B . R e h n b e r g . F e t o t o x i c E f f e c t s o f
N i c k e l i n D r i n k i n g W a t e r . U . S . E P A , W a s h i n g t o n ,
D . C .
N a t i o n a l A c a d e m y o f S c i e n c e s , 1 9 7 7 . D r i n k i n g
W a t e r a n d H e a l t h . V o l . 1 . N A S , W a s h i n g t o n , D . C .
S u n d e r m a n , F . w . J r . , 1 9 8 3 . C h e m . T o x i c o l . a n d
C l i n . C h e m . o f M e t a l s , A c a d e m i c P r e s s .
4 8
 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 S U M M A R Y O F E V A L U A T I O N S 0 F
 
T A B L E 1 . 2
3 6 C H E M I C A L S R E P O R T E D I N G R E A T L A K E S F I S H O R W A T E R
 
 
E X P O S U R E L E V E L E X P O S U R E L E V E L
 
 
C H E M I C A L O F C O N C E R N a _ C H E M I C A L O F C O N C E R N a _
F I S H W A T E R F I S H W A T E R
A l a c h l o r — — — Y E S H e x a c h l o r o b u t a d i e n e Y E S Y E S
E n d o s u l f a n _ ~ — N 0 D i c h l o r o b e n z e n e s ( o ~ , m — , p — ) N O N O
H e x a c h l o r o b e n z e n e Y E S Y E S a l p h a — H e x a c h l o r o c y c l o h e x a n e Y E S Y E S
O x y c h l o r d a n e Y E S ” 7 — C h l o r i n a t e d n a p h t h a l e n e s ~ ~ e — ~ —
P e n t a c h l o r o p h e n o l N O N O P o l y b r o m i n a t e d b i p h e n y l s Y E S — ~ —
S i m a z i n e — — — N O P o l y c h l o r i n a t e d t e r p h e n y l s — ~ — ~ —
2 , 4 , 5 - T w e ~ N 0 E t h y l b e n z e n e — ~ - N O
T r i f l u r a l i n - ~ — N O S t y r e n e — — N O
C a r b o n t e t r a c h l o r i d e - 0 - Y E S P A H — — — N . A — — -
l , 2 — D i c h l o r o e t h a n e — « — Y E S C r e s o l s — — — N . A — ~ —
l , 2 — D i b r o m o e t h a n e — — — Y E S T r i c h l o r o p h e n o l s Y E S N O
H e x a c h l o r o e t h a n e — — — Y E S l , 4 — D i o x a n e ~ ~ — Y E S
l , 2 — D i c h l o r o e t h e n e — " — — — — D i i s o b u t y l p h t h a l a t e ~ . _ N O
T r i c h l o r o e t h e n e — — — Y E S D i e t h y l h e x y l p h t h a l a t e Y E S Y E S
T e t r a c h l o r o e t h e n e — — — Y E S A n i l i n e — — ~ N . A — ~ —
V i n y l c h l o r i d e / b r o m i d e — — ~ — — A z o b e n z e n e — ' — — — —
3 ~ C h l o r o — l — p r o p e n e — — _ — ~ — 3 , 3 - D i c h l o r o b e n z i d i n e — - —
2 , 3 — D i c h l o r o b u t a d i e n e — — — N . A . — — ~ N i c k e l - - — —
a A n e x p o s u r e l e v e l o f c o n c e r n h a s b e e n a r b i t r a r i l y s e t a t l / l O o f t h e i n t e r i m
 
m a x i m u m d a i l y e x p o s u r e l i m i t e s t a b l i s h e d b y t h e C o m m i t t e e a n d d e s c r i b e d i n
d e t a i l i n t h e t e x t o f t h i s c h a p t e r
i n d i c a t e s t h e r e w e r e i n s u f f i c i e n t m o n i t o r i n g o r s u r v e i l l a n c e d a t a a v a i l a b l e .
i n d i c a t e s t h a t t h e c o n c e n t r a t i o n s r e p o r t e d i n a t l e a s t s o m e a r e a s w e r e a t a
l e v e l o f c o n c e r n .
i n d i c a t e s t h a t f o r t h o s e a r e a s f o r w h i c h m o n i t o r i n g d a t a w e r e a v a i l a b l e , t h e
c o n c e n t r a t i o n r e p o r t e d w a s n o t a t a l e v e l o f c o n c e r n .
i n d i c a t e s t h a t a n e x p o s u r e l e v e l o f c o n c e r n c o u l d n o t b e d e v e l o p e d b e c a u s e
o f i n s u f f i c i e n t t o x i c o l o g y d a t a .
5 0
 T O X I C I T Y P R O F I L E S O F G R E A T L A K E S C H E M I C A L S
I N T H E ' 1 9 8 3 I N V E N T O R Y '
T h e C o m m i t t e e c o n s i d e r e d t h e n e e d t o p r e p a r e t o x i c i t y p r o f i l e s f o r
c o n t a m i n a n t s r e c e n t l y d e t e c t e d i n t h e G r e a t L a k e s b a s i n e c o s y s t e m a n d a l s o
t o c a t e g o r i z e a n d p r i o r i t i z e t h e s e c h e m i c a l s a c c o r d i n g t o p r e v i o u s l y
e s t a b l i s h e d p r o c e d u r e s .
T h e b a s i s f o r t h i s t a s k i s t h e 1 9 8 3 c o m p i l a t i o n b y t h e I J C R e g i o n a l O f f i c e
s t a f f o f t h e c h e m i c a l s d e t e c t e d i n t h e G r e a t ' L a k e s , a n a c c o m p l i s h m e n t
w h i c h i m p r o v e d u p o n t h e e a r l i e r c o m p i l a t i o n o f d a t a k n o w n a s A p p e n d i x E o f
t h e w a t e r Q u a l i t y B o a r d ' s R e p o r t f o r l 9 7 8 .
T h e C o m m i t t e e c o o p e r a t e d w i t h t h e C o o r d i n a t i n g C o m m i t t e e f o r t h e
A s s e s s m e n t o f C h e m i c a l s i n t h e G r e a t L a k e s E c o s y s t e m t o d e t e r m i n e w h i c h o f
t h e 7 8 3 c h e m i c a l s l i s t e d w a r r a n t e v a l u a t i o n . T h e t a s k i n v o l v e d
c l a s s i f y i n g a n d v e r i f y i n g t h e e x i s t e n c e a n d i d e n t i t y o f c h e m i c a l s w h i c h ,
i n s o m e i n s t a n c e s , w e r e d e t e c t e d o n l y o n c e a n d t h e n b y m e t h o d s w h i c h
i n d i c a t e d t h e i r p r e s e n c e w i t h l e s s t h a n a b s o l u t e c e r t a i n t y . O t h e r
c h e m i c a l s l i s t e d i n t h e I n v e n t o r y w e r e c l e a r l y o f n a t u r a l o r i g i n . A s a
r e s u l t ' o f t h i s e f f o r t , t h e n u m b e r o f c h e m i c a l s f o r i m m e d i a t e c o n s i d e r a t i o n
w a s r e d u c e d t o a p p r o x i m a t e l y 5 0 0 w h i c h h a d n o t b e e n p r e v i o u s l y e v a l u a t e d .
U s i n g f u n d s f r o m t h e C a n a d i a n I n t e r d e p a r t m e n t a l G r e a t L a k e s W a t e r Q u a l i t y
P r o g r a m , H e a l t h a n d W e l f a r e C a n a d a l e t a c o n t r a c t t o p r o v i d e f o r a
t a b u l a t i o n o f a v a i l a b l e l i t e r a t u r e o n t h e t o x i c i t y o f t h e s e c h e m i c a l s .
S p e c i f i c a l l y , h u m a n a n d a n i m a l d a t a w e r e s o u g h t u n d e r t h e f o l l o w i n g
h e a d i n g s : a c u t e , s u b c h r o n i c a n d c h r o n i c t o x i c i t y ; c a r c i n o g e n i c i t y ;
m u t a g e n i c i t y ; r e p r o d u c t i v e e f f e c t s i n c l u d i n g t e r a t o g e n i c i t y ;
i m m u n o t o x i c i t y ; a n d n e u r o t o x i c a n d b e h a v i o u r a l e f f e c t s . T h e s e l i s t i n g s
h a v e b e e n c o m p l e t e d . I n a d d i t i o n , a l i s t i n g o f a l l r e v i e w a n d a s s e s s m e n t
d o c u m e n t s w a s p r e p a r e d f o r t h e s e c h e m i c a l s .
S t a g e t w o o f t h e H e a l t h a n d W e l f a r e C a n a d a c o n t r a c t i n v o l v e d t h e
p r e p a r a t i o n o f t o x i c i t y p r o f i l e s . T h e C o m m i t t e e i n s t r u c t e d N H w t o
c o n s i d e r o n l y t h o s e c h e m i c a l s d e t e c t e d i n f i s h o r w a t e r a n d f o r w h i c h
a d e q u a t e d a t a w e r e a v a i l a b l e ( a p p r o x i m a t e l y l 2 0 c h e m i c a l s ) . A t t h e
s u g g e s t i o n o f t h e R e g i o n a l O f f i c e o f t h e I J C a n d w i t h a d d i t i o n a l f u n d s
p r o v i d e d b y t h e W a t e r Q u a l i t y B o a r d , t h i s t a s k w a s a c c e l e r a t e d . A t
p r e s e n t o v e r l O O d r a f t p r o f i l e s h a v e b e e n p r e p a r e d . T h e s e t o x i c i t y
p r o f i l e s w i l l p r o v i d e a n i m p o r t a n t b a s i s f o r t h e e v a l u a t i o n o f c h e m i c a l


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































T h e m e t a b o l i s m a n d t o x i c i t y o f o r g a n i c ( a l k y l ) l e a d h a s n o t b e e n a s
e x t e n s i v e l y s t u d i e d a s t h a t o f i n o r g a n i c l e a d . M o s t o f t h e
e x p e r i e n c e i n h u m a n s r e l a t e s t o i n d u s t r i a l e x p o s u r e . O r g a n i c l e a d
c o m p o u n d s m a y b e a l m o s t c o m p l e t e l y a b s o r b e d f r o m t h e g a s t r o i n t e s t i n a l
t r a c t . T h e i r t o x i c e f f e c t s a r e p r i m a r i l y n e u r o l o g i c a l . T h e y d o n o t ,
h o w e v e r , c a u s e a n e m i a . T e t r a a l k y l l e a d i s m e t a b o l i z e d t o t r i a l k y l
l e a d , w i t h o n l y s m a l l e r a m o u n t s b e i n g f u r t h e r m e t a b o l i z e d t o
i n o r g a n i c l e a d . T h e h a l f - l i f e o f t e t r a a l k y l l e a d i n t h e h u m a n b r a i n
f o l l o w i n g l o w l e v e l e x p o s u r e m a y b e m o r e t h a n 1 y e a r . T h e b r a i n i s
c o n s i d e r e d t h e c r i t i c a l o r g a n i n o r g a n o l e a d i n t o x i c a t i o n . L e v e l s o f
l e a d i n u r i n e h a v e b e e n u s e d a s a m e a s u r e o f e x p o s u r e t o a l k y l
l e a d s . H o w e v e r , t h e s e m e a s u r e m e n t s a r e o f q u e s t i o n a b l e v a l u e , s i n c e
t h e r e i s a p o o r c o r r e l a t i o n b e t w e e n u r i n a r y l e v e l s a n d t h o s e i n t h e
c e n t r a l n e r v o u s s y s t e m t i s s u e a n d b e c a u s e o r g a n i c l e a d i s e l i m i n a t e d
m o s t l y b y f e c a l e x c r e t i o n . A n i m a l s t u d i e s i n d i c a t e t h a t t h e
c o n c e n t r a t i o n o f t r i e t h y l l e a d i n b r a i n t i s s u e d e t e r m i n e s t h e o n s e t
o f n e u r o l o g i c a l s y m p t o m s . I n h u m a n s , t h e f i r s t s i g n s a s s o c i a t e d w i t h
o r g a n i c l e a d p o i s o n i n g a r e f r e q u e n t l y d e l a y e d a n d i n c l u d e
n e r v o u s n e s s , i r r i t a b i l i t y , a n o r e x i a , p a l l o r a n d s o m e l o w e r i n g o f
b l o o d p r e s s u r e . T h e s i g n s a n d s y m p t o m s r e l a t e d t o t h e n e r v o u s s y s t e m
v a r y g r e a t l y .
C a s e s o f i n t o x i c a t i o n m a y p r o g r e s s f r o m n e r v o u s n e s s o r i r r i t a b i l i t y
t o i r r a t i o n a l b e h a v i o u r , d e l u s i o n s a n d h a l l u c i n a t i o n s . I n p a t i e n t s
w h o h a v e r e c o v e r e d f r o m e v e n s e v e r e f o r m s o f t h i s i l l n e s s , r e s i d u a l
e f f e c t s h a v e n o t b e e n o b s e r v e d . T h e r e i s n o c h a n g e i n b l o o d f u n c t i o n
a t a n y s t a g e a s i s o b s e r v e d i n p a t i e n t s e x p o s e d t o i n o r g a n i c l e a d ,
n o r h a s a n y e f f e c t o n p o r p h y r i n m e t a b o l i s m b e e n o b s e r v e d . U r i n a r y
l e a d l e v e l s a r e l i k e l y t o b e h i g h o n l y a f t e r s i g n i f i c a n t e x p o s u r e .
T h i s c o n d i t i o n o c c u r s b e c a u s e o f t h e r e l a t i o n s h i p b e t w e e n b l o o d
l e v e l s a n d u r i n a r y e x c r e t i o n ; t h e l e v e l s i n b l o o d a r e u s u a l l y o n l y
s l i g h t l y e l e v a t e d .
E v a l u a t i o n o f T o l e r a b l e E x p o s u r e t o L e a d
I n o r g a n i c l e a d i n f o o d a n d w a t e r - T h e W o r l d H e a l t h O r g a n i z a t i o n
F o o d a n d A g r i c u l t u r a l O r g a n i z a t i o n ( W H O / F A G ) E x p e r t C o m m i t t e e o n F o o d
A d d i t i v e s i n 1 9 7 2 e s t a b l i s h e d ( o n t h e a s s u m p t i o n t h a t o n l y 1 0 % o f
l e a d i n g e s t e d f r o m f o o d a n d w a t e r i s a b s o r b e d ) a p r o v i s i o n a l
t o l e r a b l e w e e k l y i n t a k e ( T W I ) f o r a d u l t s o f 3 m g o f l e a d . T h e W H O
a s s u m e s a n a v e r a g e a d u l t b o d y w e i g h t o f 6 0 k g , h e n c e t h i s T W I i s
e q u i v a l e n t t o 0 . 0 5 m g / k g b o d y w e i g h t / w e e k . L o w e r l e v e l s o f
t o l e r a b l e e x p o s u r e h a v e b e e n p r o p o s e d f o r i n f a n t s , c h i l d r e n a n d w o m e n
o f c h i l d b e a r i n g a g e ( M a h a f f e y , 1 9 7 7 ; C . D . C . , l 9 7 5 ) .
A l k y l l e a d — A l k y l l e a d c o m p o u n d s a r e v e r y t o x i c ; t h e L 0 5 0 f o r
t e t r a e t h y l l e a d i n h u m a n s h a s b e e n e s t i m a t e d a s 2 5 0 m g / 7 0 k g p e r s o n .
L 0 5 0 v a l u e s h a v e b e e n e s t a b l i s h e d i n l a b o r a t o r y a n i m a l s p e c i e s , b u t
t h e r e a r e n o c h r o n i c a n d f e w s u b c h r o n i c e x p o s u r e s t u d i e s . T h e
c u r r e n t l i m i t s e t b y t h e A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l
I n d u s t r i a l
H y g i e n i s t s
( A C G I H ,
l 9 8 1 ) ,
w h i c h
p r o v i d e s
i n f o r m a t i o n
o n
s a f e
l e v e l s
o f
e x p o s u r e
i n
t h e




m o s t
s u i t a b l e










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































R e c e
n t
i n f o
r m a t
i o n
( p e r
s o n a
l c
o m m u
n i c a
t i o n
, A
. J
o h n s
o n ,
t h e
O n t a
r i o
M i n i
s t r y
o f t h e E n v i
r o n m
e n t )
s u g g
e s t s
t h a t d e p u
r a t i
o n
r a t e
s
f o r a l k y
l
l e a d i n f i s h a r e r a p i
d
a n d t h a t d i f f
e r e n
c e s
b e t w
e e n
y e a r
s
m a y r e f l
e c t
t i m e d i f f
e r e n
c e s
b e t w
e e n
t h e e x p o
s u r e
a n d s a m p
l i n g
o f f i s h s p e c
i e s .
W h e r e a s m o n i t o r i n g f o r t o t a l l e a d c o n t e n t m a y b e s u f f i c i e n t f o r
r e g u l a t o r y p u r p o s e s , i t r e m a i n s n e c e s s a r y t o d e t e r m i n e t h e e x a c t
c h e m i c a l s p e c i e s o f l e a d , i n c l u d i n g c h a n g e s i n t h e s p e c i a t i o n o f
o r g a n i c l e a d w i t h t i m e , f o r a m o r e c o m p l e t e t o x i c o l o g i c a l
e v a l u a t i o n . I n f o r m a t i o n o n t h e t y p e o f d i s c h a r g e ( c o n t i n u o u s y s .
d i s c o n t i n u o u s ) w o u l d b e u s e f u l t o t h o s e w h o e v a l u a t e t h e a n a l y t i c a l
d a t a .
R e c o m m e n d a t i o n s
° T h e j u r i s d i c t i o n s s h o u l d c o n t i n u e t o m o n i t o r l e a d
c o n c e n t r a t i o n s i n f i s h i n t h e S t . L a w r e n c e R i v e r s o t h a t
p o t e n t i a l h u m a n e x p o s u r e c a n b e a s s e s s e d m o r e r e l i a b l y a n d
c h a n g e s i n p o t e n t i a l e x p o s u r e n o t e d .
T h e j u r i s d i c t i o n s s h o u l d a n a l y z e t h e e d i b l e p o r t i o n s ( s u i t a b l y
d e f i n e d ) o f f i s h f o r b o t h i n o r g a n i c a n d o r g a n i c s p e c i e s o f l e a d
a n d p r o v i d e a g e a n d s p e c i e s i n f o r m a t i o n .
T h e d i s c h a r g e s f r o m t h e i d e n t i f i e d p r i m a r y s o u r c e s s h o u l d b e
d i s c o n t i n u e d .
R e f e r e n c e s
A m e r i c a n C o n f e r e n c e o f G o v e r n m e n t a l I n d u s t r i a l H y g i e n i s t s
I n c . D o c u m e n t a t i o n o f t h e T h r e s h o l d L i m i t V a l u e s , 6 t h e d . , 1 9 8 1 .
B r i e f i n g N o t e : L e a d C o n t a m i n a t i o n o f F i s h i n t h e S t . L a w r e n c e a n d
S t . C l a i r R i v e r s . R e c e i v e d f r o m D r . P . V . H o d s o n , C a n a d a
F i s h e r i e s a n d O c e a n s , C a n a d a C e n t r e f o r I n l a n d W a t e r s ,
B u r l i n g t o n , O n t a r i o , A p r i l 1 9 8 4 ( a l s o : P r o c e e d i n g s o f t h e 1 9 8 3
A n n u a l M e e t i n g , I n t e r n a t i o n a l A s s o c i a t i o n f o r G r e a t L a k e s
R e s e a r c h , O s w e g o , N Y ) .
C e n t e r s f o r D i s e a s e C o n t r o l , 1 9 7 5 . I n c r e a s e d l e a d a b s o r p t i o n a n d
l e a d p o i s o n i n g i n y o u n g c h i l d r e n . J . P e d i a t r i c s 8 7 : 8 2 4 — 8 3 0 .
G r a n d j e a n , P . a n d E . C . G r a n d j e a n , 1 9 8 4 . B i o l o g i c a l E f f e c t s o f O r g a n o
L e a d C o m p o u n d s , C R C P r e s s I n c . , B o c a R a t o n , F L .
H a h a f f e y , K . R . , 1 9 7 7 . R e l a t i o n s b e t w e e n q u a n t i t i e s o f l e a d i n g e s t e d
a n d h e a l t h e f f e c t s i n h u m a n s . J . P e d i a t r i c s 5 9 : 4 4 8 — 4 5 6 .
W o r l d H e a l t h O r g a n i z a t i o n , J o i n t E x p e r t C o m m i t t e e o n F o o d A d d i t i v e s ,
1 9 7 2 . S i x t e e n t h R e p o r t . L e a d ( p p . 1 6 - 2 0 ) . G e n e v a : W o r l d
H e a l t h O r g a n i z a t i o n / F o o d a n d A g r i c u l t u r a l O r g a n i z a t i o n .
5 6
E P I D E M I O L O G I C A L E V A L U A T I O N O F H U M A N H E A L T H
E F F E C T S O F C H E M I C A L S I N T H E G R E A T L A K E S
F o r t h e p r o t e c t i o n o f p u b l i c h e a l t h a n d t h e e n v i r o n m e n t , t h e I J C
u n d e r t a k e s s t u d i e s o f p e r s i s t e n t t o x i c s u b s t a n c e s i n t h e G r e a t L a k e s
b a s i n e c o s y s t e m , i . e . u n d e r t h e l 9 7 8 G r e a t L a k e s W a t e r Q u a l i t y
A g r e e m e n t , t h e P a r t i e s s h a l l e s t a b l i s h a c t i o n l e v e l s t o p r o t e c t h u m a n
h e a l t h a s r e g a r d s t h e f o l l o w i n g :
( l ) t h e s i g n i f i c a n c e o f e f f e c t s o f p e r s i s t e n t t o x i c s u b s t a n c e s ;
( 2 ) i n t e r a c t i v e e f f e c t s ; a n d
( 3 ) a p p r o a c h e s t o c a l c u l a t i o n o f a c c e p t a b l e l o a d i n g r a t e s f o r
p e r s i s t e n t t o x i c s u b s t a n c e s .
I n C h a p t e r l o f i t s l 9 8 3 A n n u a l R e p o r t , t h e C o m m i t t e e e l a b o r a t e d o n
t h e p o w e r o f t h e t o x i c o l o g i c 1 ; . t h e e p i d e m i o l o g i c a p p r o a c h t o
d e t e r m i n i n g t h e e f f e c t s o f t o x i c c h e m i c a l s O n h u m a n h e a l t h . W h e r e a s
t h e t o x i c o l o g i c a p p r o a c h i s b a s e d o n t h e e x t r a p o l a t i o n o f r e s u l t s
f r o m a n i m a l e x p e r i m e n t a t i o n , e n v i r o n m e n t a l e p i d e m i o l o g y i s c o n c e r n e d
w i t h e v i d e n c e a n d d e t e r m i n a n t s o f d i s e a s e f r o m e n v i r o n m e n t a l f a c t o r s
i n h u m a n p o p u l a t i o n s . I t i s t h e C o m m i t t e e ' s o p i n i o n t h a t , i n o r d e r
t o ' d e a l w i t h p o s s i b l e s h o r t c o m i n g s i n t h e t o x i c o l o g i c a p p r o a c h ,
e p i d e m i o l o g i c s t u d i e s s h o u l d b e c o n s i d e r e d w h e r e f e a s i b l e a n d
a p p r o p r i a t e t o d e t e c t e n v i r o n m e n t a l l y c a u s e d d i s e a s e i n t h e G r e a t
L a k e s b a s i n p o p u l a t i o n . I n i t s l 9 8 3 A n n u a l R e p o r t , t h e C o m m i t t e e
d e s c r i b e d t h e t y p e s o f e p i d e m i o l o g i c a l s t u d i e s a n d t h e i r a p p l i c a t i o n .
H i s t o r i c a l l y , t h e r e h a s b e e n l i t t l e o r n o e p i d e m i o l o g i c e v i d e n c e
w h i c h
c o u l d
e l u c i d a t e
t h e
h u m a n
h e a l t h
e f f e c t s
o f
w a t e r
c o n t a m i n a t i o n . T h e r e i s n o q u e s t i o n t h a t t h i s i s a m e t h o d o l o g i c a l l y
d i f f i c u l t
a r e a
f o r
e p i d e m i o l o g i c
r e s e a r c h .
T o
d e t e r m i n e
w h e t h e r
i t
w o u l d
b e





w h a t
d e g r e e ,
t o
s t i m u l a t e
e p i d e m i o l o g i c
r e s e a r c h
t h a t
w o u l d
h e l p
t h e
I J C
w i t h
i t s
m a n d a t e
o f
e v a l u a t i n g
h e a l t h
e f f e c t s
o f
w a t e r
c o n t a m i n a t i o n ,
t h e
C o m m i t t e e
r e q u e s t e d
a n d
r e c e i v e d
a b u d g e t
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H i s r e p o
r t
w i l l b e m a d e t h e t o p i
c
o f a n
i n t e
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y
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s h o p
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n t i s
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H E A L T H R E L A T E D S U R V E I L L A N C E A N D M O N I T O R I N G P R O G R A M S
O F W A T E R A N D E F F L U E N T S I N T H E G R E A T L A K E S B A S I N
I n t r o d u c t i o n
I n M a r c h , l 9 8 2 , a r o u n d t a b l e m e e t i n g w a s c o n v e n e d i n M i c h i g a n o n t h e
d a t a r e q u i r e m e n t s f r o m s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s u s e f u l
f o r t h e a s s e s s m e n t o f h u m a n h e a l t h i m p a c t s . T h e r o u n d t a b l e
p r o c e e d i n g s m a d e s p e c i f i c r e c o m m e n d a t i o n s , i n c l u d i n g t h e n e e d t o
i n c r e a s e t h e c o m p a r a b i l i t y o f d a t a b e t w e e n j u r i s d i c t i o n s a n d t o
r e p o r t , a t l e a s t a n n u a l l y , t h e f i n d i n g s o f s u r v e i l l a n c e a n d
m o n i t o r i n g p r o g r a m s t o t h e I J C . T h e p r o c e e d i n g s a l s o c o n t a i n e d a
s u m m a r y o f e x i s t i n g f i s h s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s
s p o n s o r e d b y t h e j u r i s d i c t i o n s , b u t d i d n o t i n c l u d e s i m i l a r
i n f o r m a t i o n f o r w a t e r .
I n M a r c h l 9 8 3 , t h e H e a l t h E f f e c t s C o m m i t t e e d e v e l o p e d a w a t e r q u a l i t y
m o n i t o r i n g q u e s t i o n n a i r e a n d s e n t i t t o a l l G r e a t L a k e s s t a t e s a n d
t h e p r o v i n c e o f O n t a r i o . T h e q u e s t i o n n a i r e w a s i n t e n d e d t o a s s e s s
e x i s t i n g s t a t e ~ o r ~ p r o v i n c e — w i d e e f f o r t s t o n m n i t o r r a w a n d t r e a t e d
w a t e r a s w e l l a s i n d u s t r i a l e f f l u e n t s f o r c o n t a m i n a n t s o f h u m a n
h e a l t h c o n c e r n . T h e i n f o r m a t i o n r e c e i v e d w a s c o n d e n s e d i n t o a m a t r i x
s u i t a b l e f o r r a p i d i d e n t i f i c a t i o n o f w a t e r m o n i t o r i n g a n d
s u r v e i l l a n c e p r o g r a m s . T a b l e s s u m m a r i z i n g t h e r e s p o n s e s o b t a i n e d
f r o m t h e v a r i o u s a g e n c i e s w e r e c o n s t r u c t e d i n t h e f o l l o w i n g
c a t e g o r i e s :
A m b i e n t W a t e r ;
R a w a n d F i n i s h e d D r i n k i n g W a t e r ;
I n d u s t r i a l E f f l u e n t s ; a n d
S e w a g e T r e a t m e n t P l a n t E f f l u e n t s .
T h e t a b l e s w e r e r e t u r n e d t o t h e j u r i s d i c t i o n s f o r v e r i f i c a t i o n a n d / o r
u p d a t i n g . T h e r e s u l t s p r e s e n t e d i n t h i s r e p o r t s u m m a r i z e t h e m o s t
u p — t o — d a t e i n f o r m a t i o n a v a i l a b l e o n m o n i t o r i n g / s u r v e i l l a n c e p r o g r a m s
i n t h e G r e a t L a k e s b a s i n . I t m u s t b e a c k n o w l e d g e d t h a t g a p s s t i l l
e x i s t i n t h e d a t a , b e c a u s e m o n i t o r i n g b y l o c a l u t i l i t i e s ,
m u n i c i p a l i t i e s o r a u t h o r i t i e s w a s n o t a l w a y s p r o v i d e d . T h e d a t a
p r e s e n t e d a r e t h o s e o b t a i n e d o n l y f r o m t h e s t a t e / p r o v i n c i a l
j u r i s d i c t i o n s ; m o r e c o m p r e h e n s i v e p r o g r a m s m a y , i n f a c t , h a v e b e e n
c a r r i e d o u t . A s t h e I J C r e c e i v e s d a t a o n l y f r o m t h e s t a t e / p r o v i n c i a l
j u r i s d i c t i o n s , i t i s i m p o r t a n t t h a t t h e s e j u r i s d i c t i o n s a r e a w a r e o f
a n d i n c l u d e r e p o r t s o f m o n i t o r i n g b y t h e l o c a l u t i l i t i e s ,
m u n i c i p a l i t i e s a n d a u t h o r i t i e s .
I t i s h o p e d t h a t t h i s p r e l i m i n a r y p r e s e n t a t i o n o f t h e d a t a o n
h e a l t h — r e l a t e d s u r v e i l l a n c e a n d m o n i t o r i n g p r o g r a m s s t i m u l a t e s s o m e
d i s c u s s i o n a n d c o o p e r a t i o n i n t h e p l a n n i n g , c o l l e c t i o n a n d r e p o r t i n g








P r o g r a m s
T h e p r o g r a m s o f t h e j u r i s d i c t i o n s a r e s h o w n o n T a b l e s 5 . l t o 5 . 4 .
A p p e n d i c e s t o t h e s e t a b l e s ( A p p e n d i c e s A t o H ) a r e a l s o p r o v i d e d t o
i n d i c a t e s p e c i f i c m o n i t o r i n g a s i d e n t i f i e d b y t h e j u r i s d i c t i o n s .
A d d i t i o n a l i n f o r m a t i o n i s a v a i l a b l e t h r o u g h t h e c o n t a c t p e r s o n s n a m e d
i n T a b l e 5 . 5 .
W
T h e s u m m a r y m a t r i c e s s u g g e s t t h a t t h e r e w o u l d a p p e a r t o b e a w i d e
v a r i a t i o n i n t h e m o n i t o r i n g p r o g r a m s b e i n g u n d e r t a k e n i n t h e G r e a t
L a k e s b a s i n .
5 . 3 . l A m b i e n t W a t e r
N e w Y o r k a n d M i n n e s o t a a p p e a r t o h a v e t h e m o s t c o m p r e h e n s i v e
c h e m i c a l m o n i t o r i n g p r o g r a m s . T h e y i n c l u d e a l l c h e m i c a l s o n
t h e U . $ . E P A ' s P r i o r i t y P o l l u t a n t s L i s t ( P P L ) . I n a d d i t i o n ,
M i n n e s o t a m o n i t o r s s o m e c o n v e n t i o n a l w a t e r q u a l i t y p a r a m e t e r s
s u c h a s o r g a n i c n i t r o g e n a n d p h o s p h o r u s . H o w e v e r , N e w Y o r k
d o e s n o m o n i t o r i n g a t l a k e s t a t i o n s , o n l y o n t r i b u t a r i e s o r
c o n n e c t i n g c h a n n e l s . I l l i n o i s m o n i t o r s f o r m o s t o f t h e
p e s t i c i d e s o n E P A ' s P P L a n d f o r c y a n i d e , b u t f o r f e w o t h e r
o r g a n i c c h e m i c a l s e x c e p t h e x a c h l o r o b e n z e n e , p e n t a c h l o r o p h e n o l
a n d p h e n o l . T h e p r o g r a m s o f t h e s t a t e s o f I n d i a n a ( p h e n o l s
a n d s o m e m e t a l s a n d c y a n i d e ) , O h i o a n d P e n n s y l v a n i a ( s o m e
m e t a l s ) i n c l u d e f e w e r t h a n l 0 c h e m i c a l s o n t h e P P L .
O n t a r i o m o n i t o r s o n a c a s e — b y — c a s e b a s i s , t h e p a r a m e t e r s b e i n g
d e f i n e d a f t e r a n a s s e s s m e n t o f t h e p o t e n t i a l s o u r c e s o f
c o n t a m i n a t i o n . W i s c o n s i n m o n i t o r s o n l y f o r l e a d a n d s o m e
c o n v e n t i o n a l w a t e r q u a l i t y p a r a m e t e r s . M i c h i g a n d o e s n o t
m e a s u r e o r g a n i c c h e m i c a l s o n a r e g u l a r b a s i s a n d c a r r i e s o u t
n o o p e n w a t e r m o n i t o r i n g .
5 . 3 . 2 R a w a n d T r e a t e d D r i n k i n g W a t e r
I n d i a n a m o n i t o r s f o r E P A ' s P P L i n r a w a n d t r e a t e d d r i n k i n g
w a t e r . O h i o a n d P e n n s y l v a n i a m o n i t o r f o r n o n e o f t h e
c h e m i c a l s
o n
E P A ' s
P P L .
O n t a r i o ' s
p r o g r a m
i n c l u d e s
o n l y
p h e n o l s ,
t h e
t r i h a l o m e t h a n e s
a n d
m o s t
o f
t h e
p e s t i c i d e s
a n d
m e t a l s
o n
t h e
P P L ,
a n d
N e w
Y o r k
m o n i t o r s
o n l y
t h e
h e a v y
m e t a l s
a n d
t r i h a l o m e t h a n e s .
T h e
s t a t e s
o f
M i n n e s o t a ,
M i c h i g a n
a n d
I l l i n o i s
m o n i t o r
f o r
s o m e
o f
t h e
o r g a n i c





s o m e
o f
t h e
m e t a l s ;
M i n n e s o t a
i n c l u d e s
a b o u t
2 0
o r g a n i c







p r o g r a m .
W i s c o n s i n ' s
p r o g r a m
i n c l u d e s
a
f e w
p e s t i c i d e s ,
s o m e
h e a v y
m e t a l s
a n d
t r i h a l o m e t h a n e s
f r o m
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R E S P O N S E B Y
S l A l E / P R O V I N C E
( Q u e s t i o n ? )
I L L I N O I S
- S U R V E I L L A N C E A N D M O N I T O R I N G P R O G R A M S I N T H E G R E A T L A K E S :
I N D I A N A
M I C H
I G A N
A M B I E N
T H A T E
R
M I N N E S O T A
 
N E W Y O R K
O H I O P E N N S Y L V A N I A
W I S C O N S I N O N T A R I O
 
A G E N C Y R E S P O N S I B L E
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I l l i n o i s E n v i r o n .
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A g e n c y
& C i t y o f C h i c a g o
P l u s o t h e r s t a t e
a g e n c i e s
I n d i a n a S t a t e
B o a r d o f H e a l t h
M i c h i g a n D e p a r t m e n t
o f N a t u r a l R e s o u r c e s
M i n n e s o t a P o l l u t .
C o n t r o l A g e n c y
N e w Y o r k S t a t e
D e p t . o f E n v i r o n .
C o n s e r v a t i o n
O h i o E n v i r o n m e n t a l
P r o t e c t i o n A g e n c y
P e n n s y l v a n i a D e p t .
o f E n v i r . R e s o u r c e s
i n c o o p e r a t i o n
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E r i e C o u n t y D e p t .
o f H e a l t h
W i s c o n s i n D e p t . o f
N a t u r a l
R e s o u r c e s
O n t a r i o M i n i s t r y
o f t h e E n v i r o n m e n t
 
S P E C I F I C C H E M I C A L S
S U B S T A N C E S . ( P H V S I —
C A L P R O P E R T I E S , O R
M I C R O O R G A N I S M S
M O N I T O R E O
N o t o x i c
o r g a n i c
c o n t a m i n
a n t s
a r e
m o n i t o r e
d
o n a
r e g u l a r
b a s i s
 
I n g e n e r a l ,
A m b i e n t
W a t e r i s
m o n i t o r e d o n a
c a s e — b y - c a s e
p r o b l e m b a s i s ;
  
l . E P A P r i o r i t y
P o l l u t a n t L i s t
C h e m i c a l s N 9 1
m o n i t o r e d b u t
a p p e a r i n g
o n E P A
P o l l u t a n t s
L i s t
2 . C h e m i c a l s n o t o n
E P A P r i o r i t y
P o l l u t a n t
L i s t
b u t m o n i t o r e d
3 . M i c r o o r g a n i s m s
S e e A p p e n d i x A S e e A p p e n d i x A S e e A p p e n d i x A f o r
i n o r g a n i c s a n d i n d e x —
i n g p a r a m e t e r s
m o n i t o r e d
S e e A p p
p e n d i x
A
 
S e e A p p e n d i x A S e e A p p e n d i x A S e e A p p e n d i x A
S e e A p p e n d i x A
S e e A p p e n d i x A C o n v e n t i o n a l
s e w a g e i n d i c a t o r s ,
h e a v y m e t a l s .
S e e A p p e n d i x A
S e e A p p e n d i x A
 
 
T o t a l c o l i f o r m s .
f e c a l
c o l i f o r m s ,
f e c a l s t r e p t o c o c c i
f u n g i , p l a n k t o n
A c t i n g m y c e t e s
F e c a l c o l i f o r m s ,
t o t a l c o l i f o r m s ,
p l a n k t o n
N o t m o n i t o r e d u n l e s s
a s u s p e c t e d
p r o b l e m
F e c a l c o l i f o r m s
F e c a l c o l i f o r m s ,
t o t a l c o l i f o r m s
F e c a l c o l i f o r m s F e c a l c o l i f o r m s
 
w a t e r i n t a k e s a r e
n o t u s e d f o r
m o n i t o r i n g
a m b i e n t
w a t e r . I n p u t s a r e
a s s e s s e d a n d
m o n i t o r i n g b a s e d
o n c o n t a m i n a n t s
 
F e c a l c o l i f o r m s
 
L O C A T I O N ( S ) O F
M O N I T O R I N G
8 0 s t a t i o n s r a n g -
i n g l 8 m i l e s f r o m
s h o r e : s a m p l e
d e p t h
2 ‘ ,
s e e
F i g u r e l o f
A p p e n d i x 8
R a w w a t e r i n t a k e s
a t E a s t C h i c a g o ,
G a r y , H a n n m n d ,
H h i t i n g a n d
M i c h i g a n C i t y
M a j o r r i v e r s a n d
s t r e a m s p l u s s i t e s
i d e n t i f i e d / s u s p e c t e d
a s p r o b l e m a r e a s .
T h e r e i s n o o p e n
w a t e r m o n i t o r i n g
S h o r e l i n e s u r f a c e
s a m p l e s a t : B e a v e r
R i v e r - l . 5 m i . n o r t h
o f B e a v e r B a y . S t .
L o u i s B a y — 5 3 5
B r i d g e a t D u l u t h &
a t F o n d d u L a c ( u p &
d o w n s t r e a m
o f
w e s t e r n L . S u p e r i o r
S a n i t a r y D i s t r i c t )
S t . L o u i s R i v e r
n e a r F o r b e s * s t n s .
a d d e d f r o m 0 c t . / 8 3
t o S e p . / 8 4 : ‘
R i v e r s :
L e s t e r ,
F r e n c h .
S u c k e r ,
K n i f e , G o o s e b e r r y .
B a p t i s m ,
P o p l a r ,
C a s c a d e
& B r u l e
5 0 t o x i c
s t a t i o n s
a 6 2 c o
n v e n t i o n
a l
s t a t i o n s
a t
v a r i o u s
l o c a t i o n
s
t o p r o d u c e a r e p —
r e s e n t a t
i v e
s a m p l e
1 8 o n t
r i b u t a r
i e s
i n f l u e n
c i n g G r e a t
L a k e s w h
i l e l 0 a
r e
o n c o n n e c t
i n g
c h a n n e l s
. N o n e a
r e
l a k e s t a t i o n
s
L a k e E r i e
t r i b u t a r i e s ,
r a w
w a t e r i n t a k e s , n o
o p e n l a k e s a m p l i n g
S e e A p p e n d i x C
A t t h e m o u t h s o f l o
t r i b u t a r i e s t o L a k e
M i c h i g a n a n d
3 t r i b u t a r i e s
t o
L a k e S u p e r i o r
_ _ _ _ ‘ " _ ‘ S ~ ' — ' " _ F
 
F R E Q U E N C Y o r
M O N I I D R I N G
 
T o x i c s m o n i t o r e d
t w i c e y e a r l y < -
( S p r i n g a n d F a l l )
a t 3 s t n s : 1 , 3 8 1 0
m i l e s f r o m s h o r e .
R o u t i n e w a t e r
q u a l i t y p a r a m e t e r s
a r e m o n i t o r e d
w e e k l y a t d i f f e r —
e n t s t a t i o n s
M o n t h l y a t e a c h
m u n i c i p a l w a t e r —
w o r k s p l a n t
  
M o n i t o r i n g f o r p a r a —
m e t e r s l i s t e d i n
A p p .
A i s d o n e
m o n t h —
l y . A l l o t h e r m o n i —
t o r i n g i s c o n d u c t e d
w h e n a n a l l e g a t i o n ,
s u s p i c i o n / s c r e e n i n g
m a y i n d i c a t e a
s p e c i f i c p o l l u t a n t .
T h i s
i s u s u a l l y
d o n e
i n c o n j u n c t i o n
w i t h
c o m p l i a n c e m o n i t o r i n g
N P D E S
 
O n c e p e
r m o n t h
f o r
J a n / M a r
/ A p r / M a
y /
J u n e / J u
l y / A u g /
S e p t / O c t
. — —
( 9 t i m e s a y e a r )
 
A t t o x i c
s t a t i o n s
6 x / y r . (
M a y — N o v
. ) ;
a t c
o n v e n t i o
n a l
s t a t i o n
s a — m o n t
h l y
d u r i n g
n a v i g a t
i o n
s e a s o n .
q u a r t e r l
y ,
s e m i — a n
n u a l l y
o r
a n n u a l l
y
T r i b u t a r y m o u t h s
a n d r a w w a t e r i n —
t a k e s
s a m p l e d
m o n t h l y .
I n t e n s i v e
c h e m i c a l & b i o l o g —
i c a l s a m p l i n g o f
l o w e r B l a c k a n d
C u y a h o g a R i v e r w a s
c o n d u c t e d i n 8 2 & 8 4
r e s p e c t i v e l y
  
S e e A p p e n d i x C
M o n t h l y
 
O z c a s i o n a l y b u t
 
n o t r o u t i n e l y , s o m e
p r o g r a m s
a r e
m o n i t o r e d r o u t i n e -
l y h o w e v e r o t h e r
p r o g r a m s r e l y o n






I A E L E
5 . 2 — S U R V E I L L A
N C E A N D M O N I T O
R I N G P R O G R A M S
I N T H E G R E A T L
A K E S : R A H A N D
F I N I S H E D D R I N K

































I l l i n o i s E . P A .
S a f e D r i n k i n g
H a t e r A c t
M u n i c i p a l i t e s o f
E a s t C h i c a g o . G a r y
H a n n w n d , H h i t i n g
a n d M i c h i g a n C i t y
a n d I n d i a n a S t a t e
B o a r d o f H e a l t h
M i c h i g a n D e p t . o f
P u b l i c H e a l t h
M i n n e s o t
a P o l l u
t —
i o n C o n t
r o l A g e n
c y
( M P C A )
&
M i n n e s o
t a
u e p t . o
f H e a l t
h
( M D H )
 
S P E C
I F I C
C H E M
I C A L
S U B S
T A N C
E S ,
P H Y S
I -
C A L
P R O P
E R T I
E S O
R
M I C R
O O R G
A N I S
M S
l . E P
A P r i o
r i t y
P o l l
u t a n
t L i s t
N O T a p
p e a r
i n g o n
E P A P
o l l u
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 I A L E 5 . 3 - S U
R V E I L L A N C E A N D
M O N I T O R I N G P R O
G R A M S I N T H E G
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S T A l E / P R D V I N C E
( Q u e s t i o n ? )
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1 7 1 2 0
( 7 1 7 )
7 8 7 - 7 8 3 7
D u a n e S
c h u e t t p e
1 z
C h i e f — S
u r f a c e H a
t e r
S t d s . &
M o n i t . S
e c t .
H i s c . 0 e
p t . o f N a t
R e s .
P . 0 . B
o x 7 9 2
1
M a d i s o n . H 1
( 6 0 8 ) 2 6 6










S e c t i o n 1
0 r . 1 .
H e a t h c o t e
I n v e s t . &
S u r v e i 1 1 .
G r . L a k e s
S e c t i o n
S e c t i o n
1 1
R . B . H u n s i n g e r
D r i n k . H a t .
S e c t .
H a t e r R e s o u r c e s
B r
S e c t i o n 1 1 1
M r . J . K i n k e a d
H a t e r & H a s t e w a t e r
H g m t . ‘ H a t . R e s . B r .
S e c t i o n
I V
M r . P e t e r
S e t o
H a t e r h w a s t e w a t e r
H g m t . - H a t . R e s .
8 r .
A d d r e s s - a 1 1
E n v i r o n m e n t O n t a r .
1 S t . C i a i r
A v . H ,
T o r o n t o .
O N




5 . 3 . 3
5 . 3 . 4
I n d u s t r i a l E f f l u e n t
M o n i t o r i n g i s n o r m a l l y c a r r i e d o u t a t t h e i n d i v i d u a l o u t f a l l s
a n d t h e r a n g e o f p a r a m e t e r s e x a m i n e d i s s p e c i f i c t o t h e
i n d i v i d u a l d i s c h a r g e , e x c e p t f o r t h e s t a t e o f P e n n s y l v a n i a
w h i c h r e p o r t s m o n i t o r i n g f o r a l l c o m p o u n d s o n t h e U . S . E P A ' s
P P L o n c e p e r y e a r .
S e w a g e T r e a t m e n t P l a n t E f f l u e n t s
I n d i a n a h a s n o d i r e c t m u n i c i p a l d i s c h a r g e s i n t o t h e G r e a t
L a k e s ( L . M i c h i g a n ) a n d i n t h e s t a t e o f I l l i n o i s , s u c h
d i s c h a r g e s ( e x c e p t m i n o r a n d s t o r m w a t e r b y — p a s s e s ) a r e
d i v e r t e d f r o m L a k e M i c h i g a n . M i n n e s o t a d o e s p r i o r i t y
p o l l u t a n t s c a n s o n a q u a r t e r l y b a s i s . I n a l l o t h e r
j u r i s d i c t i o n s o r g a n i c c o m p o u n d s m a y b e m o n i t o r e d o n a
s i t e - s p e c i f i c b a s i s , a s r e q u i r e d .
5 . 4 C o n c l u s i o n s
0
T h e P r i o r i t y P o l l u t a n t L i s t d e v e l o p e d b y t h e U . S . E P A i n c l u d e s
m o s t o f t h e c h e m i c a l s l i s t e d b y t h e C o m m i t t e e i n i t s l 9 8 2
A n n u a l R e p o r t ( T a b l e 7 . 3 , C h e m i c a l s f o u n d i n t h e G r e a t L a k e s
w i t h t h e p o t e n t i a l t o i m p a c t o n h e a l t h t h a t a r e n o t c u r r e n t l y
s u b j e c t t o r e g u l a t o r y m o n i t o r i n g ) . C h e m i c a l s f r o m T a b l e 7 . 3
n o t o n t h e P P L a r e l i s t e d i n A p p e n d i x H .
A l t h o u g h t h e U . S . E P A ' s P P L w a s u s e d a s a b a s i s f o r s o m e o f
t h e m o n i t o r i n g p r o g r a m s r e p o r t e d , i t i s a p p a r e n t t h a t t h e l 9 8 2
r e p o r t
o f
t h e
C o m m i t t e e
w a s
n o t
u s e d
a s
a
r e f e r e n c e
i n
d e v e l o p i n g
t h e l i s t s
o f m o n i t o r e d
c h e m i c a l s .
T h e m o n i t o r i n g p r o g r a m s
i n w a t e r a n d e f f l u e n t s ,
i n t e r m s o f
b o t h
c h e m i c a l s
a n a l y s e d
a n d
f r e q u e n c y o f a n a l y s i s ,
a r e
n o t
u n i f o r m
a m o n g
j u r i s d i c t i o n s
i n t h e G r e a t
L a k e s
b a s i n .




p u r p o s e
o f
h u m a n
h e a l t h
r i s k
a s s e s s m e n t ,
t h e
b e s t
p o s s i b l e
d a t a
s u i t a b l e
f o r
t h e
e s t i m a t i o n
o f
h u m a n
e x p o s u r e
s h o u l d
b e p r o v i d e d
b y t h e j u r i s d i c t i o n .
T h e r e
s h o u l d
b e
a n
a t t e m p t
t o
d e v e l o p
m o n i t o r i n g
p r o g r a m s
w h i c h a r e c o o r d i n a t e d a m o n g n e i g h b o r i n g j u r i s d i c t i o n s .
M O n i t o r i n g
p r o g r a m s
s h o u l d
f o l l o w
t h e
r e c o m m e n d a t i o n s
f o r
m o n i t o r i n g
m a d e
b y
t h e
C o m m i t t e e
( 1 9 8 2
A n n u a l
R e p o r t )
a s
c o n d i t i o n s
w a r r a n t .
T h e
s t a t e / p r o v i n c i a l
j u r i s d i c t i o n s
s h o u l d
h a v e
a
n e c h a n i s m
t o
r e p o r t
d a t a
f r o m
m o n i t o r i n g
p r o g r a m s
c a r r i e d
o u t
b y
l o c a l
u t i l i t i e s ,
m u n i c i p a l i t i e s
a n d
a u t h o r i t i e s ,
t o
t h e
I J C .
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R E V I E W O F T H E G R E A T L A K E S
I N T E R N A T I O N A L S U R V E I L L A N C E P L A N F O R 1 9 8 5
A t t h e r e q u e s t o f t h e S u r v e i l l a n c e W o r k G r o u p , t h e C o m m i t t e e h a s
e x a m i n e d t h e D r a f t G r e a t L a k e s I n t e r n a t i o n a l S u r v e i l l a n c e P l a n .
T h e a d e q u a c y o f t h e p l a n i n a d d r e s s i n g h u m a n h e a l t h c o n c e r n s w a s
a s s e s s e d i n t e r m s o f i t s r e f e r e n c e t o t h e C o m m i t t e e ' s l 9 8 2 l i s t s o f
c h e m i c a l s o f p o t e n t i a l c o n c e r n a n d t h e C o m m i t t e e ' s R o u n d t a b l e
R e p o r t o n S u r v e i l l a n c e .
O n l y t h e s u r v e i l l a n c e p l a n s f o r L a k e O n t a r i o a n d f o r t h e
N i a g a r a / S t . L a w r e n c e R i v e r s a p p e a r t o h a v e b e e n d e v e l o p e d w i t h
r e f e r e n c e t o t h e s e d o c u m e n t s . T h e s e t w o p l a n s w e r e t h e m o s t
c o m p r e h e n s i v e a n d d e t a i l e d . T h e y a l s o i n c l u d e d a r e c o m m e n d a t i o n
f o r m i c r o b i o l o g i c a l s a m p l i n g a n d a n a l y t i c a l m e t h o d o l o g y t o e n s u r e
c o m p a r a b i l i t y o f r e s u l t s .
T h e C o m m i t t e e i s a w a r e t h a t t h e d r a f t G r e a t L a k e s I n t e r n a t i o n a l
S u r v e i l l a n c e P l a n ( G L I S P ) w a s s u b s e q u e n t l y r e v i s e d a n d t h a t t h e
C o m m i t t e e ' s c o m m e n t s o n t h e d r a f t w e r e c o n s i d e r e d b y t h e
S u r v e i l l a n c e W o r k G r o u p ( S W G ) . T h e H u m a n H e a l t h E f f e c t s C o m m i t t e e
( H H E C ) h a s n o t r e v i e w e d t h e f i n a l d r a f t s .
6 . l R e c o m m e n d a t i o n
° T h e W a t e r Q u a l i t y B o a r d i s r e q u e s t e d t o i n s t r u c t t h e
i n d i v i d u a l L a k e T a s k F o r c e s t h a t c h e m i c a l s o f p o t e n t i a l
c o n c e r n i d e n t i f i e d b y t h e C o m m i t t e e b e a d d r e s s e d i n t h e
G r e a t L a k e s I n t e r n a t i o n a l S u r v e i l l a n c e P l a n .
6 7

 F I S H T U M O R S A N D T H E I R P O S S I B L E R E L A T I O N S H I P T O H U M A N C A N C E R
T h e C o m m i t t e e r e v i e w e d b r i e f l y t h e p o t e n t i a l h u m a n h e a l t h s i g n i f i c a n c e o f
t u m o r s i n G r e a t L a k e s f i s h . I t w a s a g r e e d t h a t t h e m a t t e r r e q u i r e s t h e
a t t e n t i o n o f t h e s c i e n t i f i c c o m m u n i t y a n d F u n d s a r e n e e d e d f o r r e s e a r c h a s
n e e d e d t o f i n d a n s w e r s t o s o m e o f t h e q u e s t i o n s a s s o c i a t e d w i t h t h i s
p h e n o m e n o n .
T h e i n c r e a s e d i n c i d e n c e o f t u m o r s i n f i s h s t r o n g l y s u g g e s t s t h e p r e s e n c e
o f e i t h e r c a r c i n o g e n s o r p r o m o t e r s o f c a r c i n o g e n e s i s i n t h e w a t e r s
i n h a b i t e d b y t h e s e o r g a n i s m s . I t i s r e a s o n a b l e t o a s s u m e t h a t t h e
o c c u r r e n c e o f t u m o r s i n d i c a t e s t h e p r e s e n c e o f b i o a c t i v e c o n c e n t r a t i o n s o f
s u c h c h e m i c a l s i n t h e f l e s h o f t h e a f f e c t e d f i s h . T h e e x t r a p o l a t i o n o f
s i g n i f i c a n t t u m o r i n c i d e n c e i n f i s h t o m a m m a l i a n p o p u l a t i o n s i s f r a u g h t
w i t h d i f f i c u l t i e s d u e t o t h e u n c e r t a i n t i e s i n t h e d o s e a n d l a t e n c y
r e l a t i o n s h i p s b e t w e e n f i s h a n d m a m m a l s . I f t h e s e r e l a t i o n s h i p s w e r e
e s t a b l i s h e d , t h e r e s p o n s e o f f i s h t o m i x t u r e s o f c a r c i n o g e n s o r t o t h e
p r e s e n c e o f b o t h c a r c i n o g e n s a n d p r o m o t e r s i n w a t e r w o u l d b e o f i n t e r e s t
a n d p o s s i b l y w o u l d p r o v i d e n e w a n d s i g n i f i c a n t i n f o r m a t i o n f o r t h e
a s s e s s m e n t o f t h e t h r e a t o f c a n c e r t o h u m a n s .
T h e d i r e c t ' t r a n s m i s s i o n o f c a n c e r t o h u m a n s b y t h e i n g e s t i o n o f f i s h
c a n c e r o u s c e l l s o r t u m o r v i r u s e s i s a l m o s t c e r t a i n l y a m i s p l a c e d
c o n c e p t i o n .
7 . l R e c o m m e n d a t i o n s
° T h e d i s t r i b u t i o n o f f i s h c a n c e r s i n t h e G r e a t L a k e s n e e d s b e t t e r
d o c u m e n t a t i o n a n d a d d i t i o n a l p a t h o l o g i c s t u d i e s o f G r e a t L a k e s
f i s h s h o u l d b e c o n d u c t e d .
° T h e d o s e — a n d — e f f e c t r e l a t i o n s h i p s f o r e n v i r o n m e n t a l c a r c i n o g e n s
i n f i s h n e e d a ) b e d e t e r m i n e d r e l a t i v e t o e s t a b l i s h e d a n i m a l
m o d e l s , p a r t i c u l a r l y t h e r a t .
S u b s e q u e n t l y , t h e p o t e n t i a l f o r u s i n g f i s h i n m o n i t o r i n g f o r
w a t e r b o r n e c a r c i n o g e n s n e e d s t o b e e x p l o r e d t h r o u g h a p p r o p r i a t e
s c i e n t i f i c r e s e a r c h .
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 F U T U R E D I R E C T I O N S
A m a j o r a c t i v i t y i n 1 9 8 5 / 1 9 8 6 w i i i b e t h e h a z a r d e v a i u a t i o n o f
c h e m i c a i s l i s t e d i n t h e I J C 1 9 8 3 I n v e n t o r y o f G r e a t L a k e s
C o n t a m i n a n t s . T h i s e v a i u a t i o n w i i i b e m a d e o n t h e b a s i s o f
T i t e r a t u r e i n f o r m a t i o n n o w a v a i i a b i e a n d t h e t o x i c i t y p r o f i i e s
a i r e a d y d e v e i o p e d f o r t h o s e c o m p o u n d s f o r w h i c h a d e q u a t e
t o x i c i t y d a t a a r e a v a i i a b T e ( s e e C h a p t e r 2 ) .
P r o c e d u r e s f o r p r i o r i t y r a n k i n g o f i n a d e q u a t e i y s t u d i e d
c o m p o u n d s
f o r
f u r t h e r
t o x i c i t y
t e s t i n g
w i i i
b e
d i s c u s s e d
b y
t h e
C o m m i t t e e
i n
p r e p a r a t i o n
f o r
m o r e
e x h a u s t i v e
d i s c u s s i o n s
b y
t h e
C o o r d i n a t i n g
C o m m i t t e e
f o r
t h e
A s s e s s m e n t
o f
C h e m i c a i s
i n
t h e
G r e a t
L a k e s
E c o s y s t e m .
T h e
C o m m i t t e e
i s
a T s o
p i a n n i n g
t o
m e e t
w i t h
t h e
A q u a t i c
E c o s y s t e m
O b j e c t i v e s
C o m m i t t e e
t o
d i s c u s s
p r o c e d u r e s
f o r
h a z a r d
a s s e s s m e n t
a s
t h e y
r e i a t e
t o
h u m a n
y s .


























































































































































m a y b e t h e s u b
j e c
t



























t h e C o m
m i t
t e e













































































































































































































































































































































































































































































































t o t h e I J C
.
R e v i e w o f t h e G r e a t L a k e s I n t e r n a t i o n a l






















































































































































































s h o u l d b e c o n d u c t e d .
T h e
d o s e — a n d - e f f e c t
r e l a t i o n s h i p s
f o r
e n v i r o n m e n t a l
c a r c i n o g e n s
i n
f i s h
n e e d
t o
b e
d e t e r m i n e d
r e l a t i v e
t o
e s t a b l i s h e d
a n i m a l
m o d e l s ,
p a r t i c u l a r l y t h e r a t .
S u b s e q u e n t l y ,
t h e
p o t e n t i a l
f o r
u s i n g
f i s h
i n
m o n i t o r i n g
f o r
w a t e r b o r n e
c a r c i n o g e n s
n e e d s
t o
b e
e x p l o r e d
t h r o u g h
a p p r o p r i a t e
s c i e n t i f i c r e s e a r c h .
A P P E N D I C E S
  















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































O T H E R C H E M I C A L S M O N I T O R E D
I N T H E G R E A T L A K E S I
C H E M I C A L S M O N I T O R E D
























































C h e m i c a I










I I L I D I H I N I Y I 0 I N I C I T
2 0 6 - 4 4 — 0 I * F I u o r a n t h e n e I I I I X I X I I I I
I * 4 — C h I o r o p h e n y I p h e n y I e t h e r I I I I X I X I I I I
I * 4 — B r o m o p h e n y I p h e n y I e t h e r I I I I X I X I I I I
I O 8 — 6 0 — I I * B i s ( 2 - c h I o r o I s o p r o p y I ) e t h e r I L , I I X I X I I I I
I I I — Q I — I










7 5 — 0 9 — 2 I * M e t h e r n e c h I o r I d e I I I I X I X I I | I
7 4 — 8 7 — 3 I * M e t h y I c h l o r i d e I I I I X I X I I I I
7 4 — 8 3 — 9 I * M e t h y I b r o m i d e I I I I X I X I I I I
7 5 — 2 5 — 2 I * B r o m o f o r m I I I I X I X I I I I
7 5 — 2 7 — 4 I * D i c h I o r o b r o m o m e t h a n e I I I I X I X I I I I
7 5 — 6 9 — 4 I * T r I c h I o r o q u o r o m e t h a n e I I I I X I X I I I I
7 5 — 4 3 — 4 I * D I c h I o r o q u o r o m e t h a n e I I I I X I X I I I I
1 2 4 — 4 8 - I I * C h I o r o d i b r o m o m e t h a n e I I I I X I X I I J , I
8 7 - 6 8 ~ 3 I * H e x a c h I o r o b u t a d i e n e I I I I X I X I I I I
7 7 — 4 7 — 4 I * H e x a c h I o r o c y c I o p e n t a d i e n e I I I I X I X I I I I
7 8 ~ 5 9 - I I * I s o p h o r o n e I I I I X I X I I I I
9 1 — 2 0 — 3 I * N a p h t h a I e n e I I I I X I X I I I I
9 8 — 9 5 — 3 I * N i t r o b e n z e n e I I I I X I X I I I I
8 8 - 7 5 - 5 I * 2 - N 1 t r o p h e n o I I I I I X I X I I I I
1 0 0 — 2 — 7 I * 4 — N I t r o p h e n o I I I I I X , I X I I I I
5 1 — 2 8 — 5 I * 2 , 4 — D i n 1 t r o p h e n o I I I I I X I X I I , I I
5 3 4 — 5 2 — 1 I * 4 , 6 — D i n 1 t r o — o - c r e s o I I I I I X I X I I I I
6 2 — 7 5 — 9 I * N — n i t r o s o d i m e t h y ] a m i n e I I I I X I X I I L
6 2 1 — 6 4 — 7 I * N — n i t r o s o d i ~ n — p r o p y 1 a m 1 n e I I I I X I X I I I I
8 7 — 8 6 - 5 I * P e n t a c h I o r o p h e n o I I X I I I X I X I I I I
1 0 8 — 9 5 — 2 l * P h e n o I s ( 4 A P P M e t h o d ) I , X I X I I X I X I I I I
1 1 7 — 8 1 — 7 I * B i s I Z — e t h y l h e x y ] I p h t h a I a t e I , I I I X I X I I I I
8 5 — 6 8 — 7 I * B u t y I b e n z y ] p h t h a I a t e I I , I I X I X I I I I
8 4 — 7 4 — 2 I * D I — n — b u t y I p h t h a I a t e I I I I X I X I I I I
1 1 7 — 8 4 — 0 I * D i - n — o c t y I D h t h a I a t e I I I I X I X I I I I
8 4 - 6 6 — 2 I * D i e t h y I p h t h a I a t e I I I I X I X I I I I
1 3 1 — 1 1 — 3 I * D i m e t h y I p h t h a I a t e I I I I X I X I I I I
5 6 — 5 5 - 3 I * B e n z o ( a ) a n t h r a c e n e I I I I X I X I I I I
5 0 — 3 2 — 8 I * B e n z o ( a ) p y r e n e I I I I X I X I I I I
2 0 5 - 9 9 — 2 I * 3 , 4 - B e n z o f 1 u o r a n t h e n e I I I I X I X I I I I
2 0 7 — 0 8 — 9 I * B e n z o ( k ) q u o r a n t h e n e I I I I X I X I L I I
2 1 8 — 0 1 — 9 I * C h r y s e n e I I I I X I X I I I I
6 0 2 — 8 7 — 9 I * A c e n a p h t h e r n e I I I I X I X I I I I
1 2 0 — 1 2 ~ 7 I * A n t h r a c e n e I I I I X I X I I I I
1 9 1 - 2 4 — 2 l * B e n z o ( g , h , 1 ) p e r y l e n e I I I I X I X I I I I
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C H E M I C A L S A P P E A R I N G O N T H E E P A P R I O R I T Y L I S T * P L U S I C H E M I C A L S M O N I T O R E D
O T H E R C H E M I C A L S M O N I T O R E D I N T H E G R E A T L A K E S I B Y S T A T E / P R O V I N C E
I I I I H I M I I 0 I P I W I
I I I I I I I I I I I H I E I I I 0
C A S I C h e m i c a I N a m e | L I N I c I N I N I I | N I S I N
I , I L I D I H L N I Y I 0 I N I C I T
I 0 0 4 9 — D 4 - 4 I C h I o r i n e d i o x i d e I I I I I I X I I I
I C h I o r I t e I I I I I I X I I I
I C h I o r i n e R e s i d u a I I I I I I I X I I I
6 7 _ 6 4 — I I A c e t o n e I I I I X I I I I I
6 0 - 2 9 — 7 I E t h y l e t h e r I I I I X I I I I I
9 8 ~ 8 2 — 8 I C u m e n e I I I I X I I I I I
1 0 8 — 3 8 — 3 I m — X e r n e I I I I X I I I I I
1 0 7 — 0 5 - 1 I A I I y I c h I o r i d e I I I I X I I I I I
5 4 0 — 5 9 — 0 I c I s — I , 2 ~ D i c h l o r o e t h y 1 e n e I I I I X I I I I I
7 8 — 8 8 — 6 I 2 , 3 — D i c h 1 0 r o — I ’ p r o p e n e I I I I X I I I I I
I I , I — D i c h 1 0 r o ~ I — p r o p e n e I I I I X I I I I I
6 3 0 — 2 0 — 6 I 1 . 1 . 1 . 2 — T e t r a c h i o r e t h a n e I I I I X I I I I I
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9 5 — 4 7 — 6 I o ~ x y 1 e n e I I I I X I I I I I
1 0 6 - 4 2 — 3 I p — x y j e n e I I I I X I I I I I
7 4 — 9 5 ~ 3 I , D i b r o m o m e t h a n e I I I I X I I I I I
I D i c h I o r o a c e t o n i t r i I e I I I I X I I I I I
1 4 2 — 2 8 - 9 I 1 1 3 — D i c h I o r o p r o p a n e I I I I X I I I I I ‘
1 0 6 — 9 3 — 4 I I , 2 ~ D i b r o m o e t h a n e I I I I X I I I I I
9 8 ‘ 1 8 — 4 I I , 2 , 3 ~ T r i c h l o r o p r o p a n e I I I I X I I I I I
I T o t a I O r g a n i c C a r b o n I I I I I I I I I X
I S q u h i d e I I I I I I I I I X
7 4 4 0 - 6 1 - 1 I U r a n i u m I I I I I I I I I X
6 3 — 2 5 — 2 I C a r b a r y I I I I I I I I I I X
3 3 3 — 4 1 - 5 I D i a l i n o n I I I I I | I I I X
5 6 — 3 8 - 2 I P a r a t h i o n I I I I I I I I I X
2 9 8 — 0 0 — 0 I M e t h y I p a r a t h i o n I I I I I I I I I X
I I I l I I I I I I
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t h o s e w i t h O D W O s a n d t h o s e s e l e c t e d f r o m v a r i o u s l i s t s o f c h e m i c a l s
o f c o n c e r n , i n c l u d i n g t h e U . S . E P A ' s p r i o r i t y p o l l u t a n t s l i s t a n d
c h e m i c a l s
o f
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P e r m i t N o . P e r m i t t e e
M N 0 0 5 0 6 4 4 A i b e r t a G a s C h e m i c a i s , I n c .
M N 0 0 4 3 3 5 4 A u r o r a W a t e r T r e a t m e n t P l a n t ( W i P )
M N 0 0 2 0 4 9 4 A u r o r a
M N 0 0 2 0 6 5 6 B a b b i t t
M N 0 0 4 3 0 0 1 B e a v e r B a y W T P
M N 0 0 4 0 7 5 4 B e a v e r B a y
M N 0 0 2 1 6 1 0 B i w a b i k
M N 0 0 2 2 9 6 9 B u h i
M N 0 0 4 2 5 9 5 C h i s h o i m N I P
M N 0 0 2 0 1 1 7 C h i s h o i m
M N 0 0 3 3 7 3 1 D N R — G o o s e b e r r y F a l i s S t a t e P a r k
M N 0 0 4 9 0 1 8 D u i u t h M e s a b i & I r o n R a n g e
M N 0 0 4 2 5 7 9 E r i e M i n i n g C o . — B i r c h M i n e
M N 0 0 4 2 5 6 1 E r i e M i n i n g C o . — D u n k a M i n e
M N O O S I O Y I E r i e M i n i n g C o . ~ N o r t h C o i b y L a k e
M N 0 0 4 9 5 4 9 L r i e M i n i n g C o . — T a c o n i t e H a r b o r
M N 0 0 0 2 2 0 8 E r i e M i n i n g C o . — T a c o n i t e H a r b o r P o w e r P i a n t
M N 0 0 4 2 5 5 2 E r i e M i n i n g C o . — W y m a n C r e e k
M N 0 0 4 2 5 3 6 E r i e M i n i n g C o . — K n o x C r e e k
M N 0 0 4 2 5 4 4 E r i e M i n i n g C o . — F i r s t C r e e k
M N 0 0 2 3 3 3 7 E v e i e t h ( M a i n )
M N 0 0 4 5 5 3 5 E v e i e t h N T P
M N 0 0 4 4 4 8 2 E v e i e t h T a c o n i t e C o .
M N 0 0 4 4 9 4 6 E v e i e t h T a c o n i t e C o . — T h u n d e r b i r d M i n e & C r u s h e r
M N 0 0 2 3 4 4 2 F i o o d w o o d
M N 0 0 2 0 1 2 5 G i i b e r t
M N 0 0 4 1 7 8 5 G r a n d M a r a i s N T P
M N 0 0 2 0 0 1 0 G r a n d M a r a i s
M N 0 0 2 5 8 8 7 G r a n d P o r t a g e I n d i a n R e s e r v a t i o n
( C o n t a c t E P A f o r j u r i s d i c t i o n )
M N 0 0 5 1 1 1 0 H a i i e t t W i r e P r o d u c t s
M N 0 0 0 1 4 6 5 H a n n a M i n i n g C o . — P e n o b s c o t C r e e k & W h i t n e y M i n e
M N 0 0 4 7 0 9 1 H a n n a M i n i n g C o . — P i e r c e G r o u p
M N O O B O b Z i H i b b i n g — N o r t h
M N 0 0 3 0 6 4 3 H i b b i n g ~ S o u t h
M N 0 0 3 0 9 8 8 H i b b i n g — W e s t
M N 0 0 4 5 9 0 0 H i b b i n g — P u b i i c U t i i i t i e s
M N 0 0 4 9 7 6 0 H i b b i n g T a c o n i t e C o .
M N 0 0 4 3 7 7 0 H o y t L a k e s W T P






M N 0 0 4 5 3 7 3
M N 0 0 4 5 9 4 2
M N 0 0 4 S l 6 l
M N 0 0 3 9 4 4 6
M N 0 0 3 9 4 5 4
M N 0 0 4 1 3 5 1
M N 0 0 5 2 3 1 1
H N 0 0 5 1 4 4 6
M N 0 0 2 0 0 7 9
M N 0 0 0 4 0 6 5
M N 0 0 0 1 8 5 6
M N 0 0 0 3 3 3 6
M N 0 0 4 5 4 6 2
M N 0 0 2 3 8 6 8
M N 0 0 3 0 9 5 5
M N 0 0 2 3 9 4 9
M N 0 0 2 4 0 3 l
M N 0 0 0 2 9 5 0
M N 0 0 0 l 6 6 0
M N 0 0 2 0 7 l l
M N 0 0 0 0 9 9 0
M N O O O l O l S
M N 0 0 4 5 2 5 6
M N 0 0 4 0 8 3 5
M N 0 0 3 0 8 9 9
M N 0 0 4 1 5 5 6
M N 0 0 4 4 3 S I
M N 0 0 0 0 3 5 3
M N 0 0 0 1 4 3 1
M N 0 0 4 7 0 0 7
M N 0 0 2 4 8 9 9
M N 0 0 2 2 2 5 0
M N 0 0 0 3 3 8 7
M N 0 0 0 3 3 4 4
M N 0 0 0 3 3 2 8
M N 0 0 0 3 3 6 1
M N 0 0 5 1 2 3 3
M N 0 0 5 1 2 4 1
M N 0 0 4 1 9 2 1
M N 0 0 0 3 3 7 9
H N 0 0 4 9 7 8 6
I n d . S c h . D i s t . # 7 0 0 — H e r m a n t o w n H i g h
I n d . S c h . D i s t . # 7 0 0 — H e r m a n t o w n E l e m e n t a r y
I n d . S c h . D i s t . # 7 0 4 — P i k e L a k e E l e m e n t r y
I n l a n d S t e e l
I n l a n d S t e e l
I n l a n d S t e e l
I n l a n d S t e e l
I n l a n d S t e e l
I r o n J u n c t i o n
J o n e s & L a u g h l i n S t e e l C o r p . — D e n o r a M i n e
J o n e s & L a u g h l i n S t e e l C o r p . — M c K i n l e y M i n e G r o u p
J o n e s & L a u g h l i n S t e e l C o r p . — S t e p h e n M i n e
K i n n e y W T P
K i n n e y
L a n d O ' L a k e s — D u l u t h
L e o n i d a s
M c K i n l e y
M a r i n e I r o n & S h i p b u i l d i n g — D u l u t h
M e a d o w B r o o k D a i r y I n c . — L s k o
M e a d o w l a n d s
M N P o w e r & L i g h t — A u r o r a S E S t a t i o n
M N P o w e r & L i g h t
— M . L . H u b b a r d S t r e a m / E l e c t r i c S t a t i o n — D u l u t h
M N P o w e r & L i g h t
M o u n t a i n I r o n
N o r t h e r n N a t u r a l G a s C o . - W r e n s h a l l
P h i l l i p s P e t r o l e u m C o .
P i t t s b u r g h P a c i f i c — K n o x M i n e
P i t t s b u r g h P a c i f i c — M o n r o e M i n e G r o u p
P o t l a t c h I n c . — C l o q u e t
R e s e r v e M i n i n g C o . - S i l v e r B a y
S i l v e r B a y
T w o H a r b o r s
T w o H a r b o r s W a t e r & L i g h t P l a n t
U . S . S t e e l C o r p . — A u b u r n M i n e
U . S . S t e e l C o r p . — N e s t D i a m o n d
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V i r g i n i a P u b l i c U t i l i t i e s
W e s t e r n L a k e S u p e r i o r S a n i t a r y D i s t r i c t ( W L S S D )
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C H E M I C A L S F R O M T A B L E 7 . 3 ( A N N U A L R E P O R T , 1 9 8 2 , P . 3 9 )
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C H E M I C A L N A M E C A S N 0 . W A T E R F I S H A I R
P e s t i c i d e s
2 , 4 , 5 — T r i c h 1 0 r o p h e n o x y
A c e t i c A c i d ( 2 , 4 , 5 — T ) 9 3 - 7 6 — 5 N S N L
H a i o g e n a t e d H y d r o c a r b o n s
V i n y ] B r o m i d e 5 9 3 - 6 0 — 2 I D N L A
3 — C h 1 0 r o - I — p r o p e n e 1 0 7 — 0 5 — 1 I D
2 . 3 - D i c h 1 0 r o b u t a d i e n e 1 6 5 3 — 1 9 — 6 I D ; N S W L
C h l o r i n a t e d N a p h t h a l e n e s N S W L
B r o m i n a t e d B i p h e n y I S N S W L
C h i o r i n a t e d T e r p h e n y i s N S W L
A r o m a t i c H y d r o c a r b o n s
S t y r e n e 1 0 0 — 4 2 - 5 N S W L
B e n z o ( j ) f 1 u o r a n t h e n e 2 0 5 — 8 2 — 3 N S w L A
P h e n o i s
C r e s 0 1 + ( o - , m — , p — ) 1 3 1 9 - 7 7 — 3 I D ; N S
2 , 4 , 5 — T r i c h i o r o p h e n o i + 9 5 ~ 9 5 — 4 N S w L
E t h e r s
D i o x a n e 1 2 3 — 9 1 - 1 1 D ; N S N L ; N S
A g i g § _ a n d E s t e r s
P h t h a i i c A c i d ,
D i i s o b u t y ] E s t e r 8 4 — 6 9 — 5 W L
m a s - : 0 2 ;
A n i l i n e 6 2 — 5 3 — 3 I D
A z o b e n z e n e 1 0 3 — 3 3 — 3 I D
 
* I D — i n d u s t r i a I d i s c h a r g e s
W L — w h o i e I a k e i n s o m e j u r i s d i c t i o n a ] g u i d e I i n e s
N S — n e a r s h o r e
A — a m b i e n t




 A P P E N D I X I
M E M B E R S H I P L I S T
D r . G . C . B e c k i n g ( C h a i r m a n )
( l e a v e o f a b s e n c e f r o m A p r i l , 1 9 8 3 )
W H O / I P C S / I R R U
P . D . B o x l 2 2 3 3 , M a i l D r o p A 2 0 6
R e s e a r c h T r i a n g l e P a r k , N C 2 7 7 0 9
D r . G . W o l f g a n g F u h s ( C o — C h a i r m a n )
D i r e c t o r , E n v i r o n m e n t a l H e a l t h I n s t i t u t e
D i v i s i o n o f L a b o r a t o r i e s a n d R e s e a r c h
N . Y . S t a t e D e p a r t m e n t o f H e a l t h
R o o m D 3 4 9 A , T o w e r B u i l d i n g
E m p i r e S t a t e P l a z a
A l b a n y , N Y l 2 2 0 1
D r . M . C h e r n o f f
H e a l t h E f f e c t s R e s e a r c h L a b . , M D — 7 4
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y
R e s e a r c h T r i a n g l e P a r k , N C 2 7 7 l l
D r . A n d r e w P . G i l m a n ( C o - c h a i r m a n )
A c t i n g S e c t i o n H e a d
I n d u s t r i a l C h e m i c a l s & P r o d u c t S a f e t y S e c t i o n
H e a l t h P r o t e c t i o n B r a n c h
H e a l t h a n d w e l f a r e C a n a d a
R o o m 6 7 A , H . P . B . B u i l d i n g
T u n n e y ' s P a s t u r e
O t t a w a , O N K l A 0 L 2
D r . H a r o l d M . P e c k
8 8 l 3 P a t t o n R o a d
W y n d m o o r e , P A l 9 l l 8
P r o f e s s o r E . T . W e i
( l e a v e o f a b s e n c e f r o m J u l y , 1 9 8 4 )
F l a t N o . 3 , 4 C a n n o n P l a c e
H a m p s t e a d , N W 3 , L o n d o n , U . K .
§ e c r e t a r i a t R e s p o n s i b i l i t i e s
D r . A . E . P . W a t s o n
R e s e a r c h S c i e n t i s t
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